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-‘SINGLE-PHASE COMMUTATOR 
MOTORS. 


ConGRaTULATIONS are due to Dr. Stanley Parker Smith 
not only on the success of his lecture before the Institu- 
tion of Electrical Engineers (it was a lecture ; he did not 
read the paper), but also on the courage with which he 
enumerated the faults to which the a.c. commutator 
motor was liable, and of which it might be thought, as 
Beatrice said of Benedick’s *‘ bad parts,’’ that they 
*“maintained so politic a state of evil,. that they 
will not admit any good part to intermingle with 
them.’’ But we are careful to use the word “ liable ’’ 
and not ‘‘ subject ’’; for, as Dr. Smith showed, in spite 
of its potential drawbacks, this motor can be designed 
and built to operate quite satisfactorily, and it pos- 
sesses certain advantages which are not shared by its 
d.c. rival. We were especially pleased that the lecturer 
gave full credit to Mr. Llewelyn Atkinson for his pioneer 
work in the invention of single-phase motors of this 
class, which, as we have previously pointed out, is apt 
to be overlooked, owing to its sepulture in the private 
Minutes of Proceedings of the Institution of Civil En- 
gineers. Due credit was also given to Mr. Alexander 
Siemens, and to Professor Ernest Wilson for his inven- 
tion of the polyphase commutator motor as long ago 
as 1888. It is pleasing to know that British genius led 
the way, though it was left mainly to foreign engineers 
to follow the path thus indicated. 

There is at present but a limited demand for a.c. 
commutator motors for industrial purposes; the induc- 
tion motor is much cheaper, simpler, and more robust 
than any machine with a commutator can possibly be, 
and it fulfils sufficiently well the bulk of the require- 
ments ordinarily met with. But there are considera- 
tions which should not be overlooked, namely, that the 
use of alternating current is rapidly increasing, and 
that for certain applications the a.c. commutator motor 
is peculiarly well adapted. By far the most important 
ot the latter is electric traction on main-line railways. 

When the Lacour or Winter-Eichberg single-phase 
motor was developed to the stage of commercial utility, 
Mr. (now Sir) Philip Dawson promptly pounced upon 
it, and pointed out that it afforded a practicable solu- 
tion of the railway electrification problem, a theory 
which he shortly afterwards successfully translated into 
practice on the London, Brighton & South Coast 
Railway Co.’s suburban lines. But the Advisory Com- 
mittee of the Ministry of Transport has decided that the 
high-pressure direct-current system is better adapted 
to the conditions obtaining in this country. Whilst we 
do not quarrel with that “verdict, which no doubt was 
in some measure due to the weight of American practice. 
we must again point out that our engineering interests 
are world-wide, and that Continental “practice generally 
favours the use of alternating current, which is being 
and will be adopted on an enormous scale in certain 
areas. The future course of events in countries where 
great railways will be needed for the development of 
the interior, such as China, South America, and Africa, 
must also be kept in view. Wherever water-power is 
available at a reasonable distance—which may be 10 
miles or more—and in adequate quantity, these railways 
will probably be operated by electricity, and if we are 
to secure our rightful share in the work of construction, 
we must be prepared to carry it out with alternating 
current if that is called for by the engineers in control 
of such projects. 
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Let us not be unduly influenced by the undoubted 
success of the Chicago-St. Paul Railway, where the con- 
ditions were in many respects unique; neither let us 
stake too much on the prospects of the development of 
the mercury-vapour rectifier or the thermionic valve 
for the conversion of alternating to direct current on 
the grand scale. This country taught the world how 
tu build railways, and has always been in the front rank 
in railway construction, which will be one of the most 
important branches of engineering for many years to 
come; it behoves us. in justice to ourselves, to keep 
ourselves au fait with every etficient means of equipping 
and operating electric railways, and to be prepared to 
lay down a.c. as well as d.c. systems whenever the oppor- 
tunity presents itself. Dr. Smith gave the most candid 
expression to his views regarding our attainments in 
respect of d.c. commutator motors; we fear that he was 
fully justified, and we hope that our manufacturers 
‘will take steps to strengthen this weak point in our 
technical equipment. 


Some information concerning the 
The French ‘ituation of the French electricity in- 
Electrical | dustry at the close of 1921 has been 
Industry. published by L’/nformation, of Paris. 
After giving a list of the highest and 
lowest quotations for the shares of different companies 
in 1920 and 1921, the newspaper states that the business 
of the supply companies in general has not yet benefited 
from the radical change in the conditions of working 
which took place in 1921. The years of war were very 
prejudicial to their interests either as a result of the 
scarcity of labour and the high prices for coal or, in 
the North of France, as a consequence of the systematic 
destruction by the Germans and the removal of the plant 
and machinery. On the one hand the tariffs have been 
revised and the price of coal has fallen, while the under- 
takings which suffered from the occupation have actively 
pushed forward the restoration of the works which were 
still standing, the recovery of plant, renewal of equip- 
ment, and the erection of new stations. Thus the com- 
panies are now not only in a situation equal to that 
of 1913, but are also confronted with: increased possi- 
bilities. In fact, most of the manufacturers and com- 
panies in the North have abandoned the idea of produc- 
ing on their own account in favour of procuring supplies 
from the central stations. In addition, the collieries in 
the North are again beginning to produce the normal 
quantities, and thus the deliveries of coal are assured. 
The operations of the hydro-electric works in 1921 
were less satisfactory from an industrial point of view, 
because the extreme drought which prevailed during 
the whole of the year exhausted the rivers utilised, and 
many companies were compelled to have recourse to 
steam generating plant, which involved them in addi- 
tional expenses. Concerning the manufacturing com- 
panies, our contemporary remarks that their activity 
was greatly hampered by the scarcity of orders resulting 
from the general crisis. Lately, however, a revival of 
orders has been noticed. The leading railway companies 
are undertaking the progressive electrification of their 
systems, the Telephone Administration is on the point 
of improving its lines, wireless telegraphy is extending, 
&e. On the whole it may be claimed that the critical 
period is over and a general improvement is foreseen. 


As readers of the Etecrrican Re- 

Co-operative view will have noticed, the question of 
—— fey co-operative advertising in the indus- 
Industry. try is one that has been ventilated 
frequently of late, and, having heard 

so many views expressed by representatives of all 
branches of the industry, we cannot help feeling that 
this demand for co-operation comes not a moment too 
soon. There is no doubt that it is time a really inten- 
sive effort was made to bring to the notice of the pub!ic 
the advantages which accrue to users of electricity as 
compared with the users of other mediums for lighting, 
heating, and power. It will be remembered that at 


both the Salesmanship Lectures which have so far been 
held by the Electrical Development Association, atten- 
tion has been directed to this matter, and it is pleasing 
to note that it was also the subject of discussion at an 
informal meeting of the Institution of Electrical Engi- 
neers on Monday last, when it was introduced by Mr. 
J. W. Beauchamp, the Director and Secretary of the 
E.D.A. We all know the objects of the E.D.A., one 
of the chief factors in connection with the formation of 
which was the preliminary work done by the Electrical 
Development Committee of the I1.M.E.A., a Committee 
which was largely concerned with the question of co- 
operative advertising. Possibly, through the broadening 
scope of the E.D.A., the question of co-operative adver- 
tising has not received quite the amount of attention it 
might have done, alchough Mr. Beauchamp and his staff 
have worked hard in this direction, and have distributed 
large quantities of publicity matter. At any rate, it 
might be said that this is the first time that the prob- 
lem has been discussed at anything like a representative 
meeting of the industry, and it is a sign of the times 
that the industry as a whole now seems to be taking a 
more active interest in it. 

It is in connection with daily paper advertising, 
however, that there seems to be the greatest scope for 
co-operation. Most of the advertising done at present 
in this manner is by the manufacturers of apparatus, 
which is, perhaps, only natural. A number of large 
advertisements have been placed by the E.D.A. from 
time to time in daily papers. ‘These have consisted of 
displayed advertisements, incorporating the various 
articles which manufacturers have to sell, and in the 
centre a short article, prepared by the E.D.A., pointing 
out the value of electrical apparatus generally. It was 
recently stated by an eminent industrialist that the 
public are more susceptible to the appeal of articles 
embodying good, common-sense arguments than of dis- 
played advertisements, but that, perhaps, is dependent 
upon the class of buyer it is desired to reach. It is. 
questionable, however, whether the public will have 
time to read many advertisements served up in that 
manner, however artistic they may be from a literary 
point of view. What must be aimed at is simplicity, 
and it must be remembered that not only have the public 
to be told that advantages will accrue from the use of 
electricity, but they have to be educated in order that 
they may appreciate those advantages to the full. 


It is natural that any sign of revival 
British Interest in a market like that of Argentina 
in Argeutina. should be eagerly sought and welcomed 
by the British exporter. The vast 
wealth of the Republic in the raw produce which is 
needed by an industrial nation, combined with the 
fact that Argentina’s own manufactures are but little 
developed, has in past years made the Republic an 
attractive outlet for British goods. Some degree of 
confidence in the prospects of an early recovery in trade 
has therefore been imparted by the reports that Argen- 
tine produce is moving more freely into consumption 
and that the accumulated stocks of imported merchandise: 
are being gradually absorbed Faith in the country 
has, however, been shaken by the situation which has 
arisen with regard to the British capital invested in its 
railways. It is not surprising that the interest of the 
capitalist should wane when obstacles are placed in his. 
way which prevent an adequate return on and protection 
of the funds that he has provided. Fortunately news 
has now been received which leads one to hope that the 
Argentine Government has taken a reasonable view of 
the just demand of the railway companies for permis- 
sion to charge rates sufficiently high to yield a fair 
profit. As is indicated by the Commercial Secretary at 
Buenos Aires, Mr. Chalkley, whose report is summarised 
in another column, if Argentine enterprises offer induce- 
ments corresponding to the changed conditions brought 
about by the war, instead of the meagre return they 
yield at present, it will be found that the United King- 
dom is again the most willing as well as the most liberal 
source from which to obtain capital. 
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THE DIELECTRIC STRENGTH OF 


SOLID INSULATING MATERIALS. 


By W. S. FLIGHT, 


A.M.LE.E., M.A.LE.E. 


SYNOPSIS. 

Tne dielectric strength of insulating materials is the 
foundation of all insulation design. It is not usually 
realised how many factors influence the dielectric 
strength. ‘The most important of these factors are dis- 
cussed, and test results are given to enable the magni- 
tude of the variations produced to be more fully appre- 
ciated. As no country has as yet any recognised stan- 
dard set of rules for conducting the dielectric strength 
test, it is desirable that this matter should receive at- 
tention by all those who have had practical experience in 
testing insulating materials. Recommendations are 
made based on the author’s own observations. 


INTRODUCTION. 
Although there are certain objections to the use of the 
term ‘‘ dielectric strength,’’ it has now become the recog- 
nised method of expressing the insulating value of ma- 


latter condition is easier to obtain if the leakage react- 
ance of the testing transformer is small. 

The high-pressure transformer should be of at least 
5 kKVA, and should be connected to a separate alternator 
of not less than 10 KVA and of a normal voltage of not 
less than one and a half times the |.p. voltage of the test- 
ing transformer. 

The applied frequency should be about 50; a varia- 
tion in frequency from 25 to 125 cycles does not intro- 
duce any large error, but with a range from 100 to 
10,000 cycles there would be a noticeable change in the 
puncture voltage, the latter then decreasing as the fre- 
quency increased. 

The voltage should be raised at «a uniform rate by 
means of a motor-driven rheostat, or by means of a 
hand-operated rheostat adjusted at fixed time intervals, 
in series with the field of the alternator. The resistance 
between the steps of the rheostat should be graduated 
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terials. By dielectric strength is meant the voltage 
required to breakdown unit. thickness of any material. 
Throughout this article dielectric strength is expressed 
as volts per mil (V/M) (1 mil=0.001 inch). In many 
ways the dielectric strength of insulating materials 
corresponds to the tensile strength of structural mate- 
rials, but unlike the latter it is influenced to a very large 
extent by the methods employed for its determination. 

Some of the principal factors which influence the di- 
electric strength of solid insulating materials are con- 
sidered below :— 

1.—Test Equipment. 

As it is the maximum value of the voltage which 
breaks down the insulation, a voltmeter reading is only 
of any value when the wave form is sinusoidal. To pre- 
vent any high-frequency oscillations it is necessary that 
the voltage be regulated without breaking the circuit, 
and that the natural period of oscillation of the second- 
ary circuit due to the capacity of the sample under test 
should be at least 40 times the applied frequency. This 


. 6.—ARRANGEMENT OF TINFOIL AND SPARK GAP DURING Tests ON VARNISHED CLOTH. 


so as to produce approximately the same percentage in 
crease in voltage for each step. 

The h.p. voltage is usually measured by a voltmeter 
connected across the l.p. terminals of the testing trans- 
former and multiplied by the ratio of transformation. 


2.—IniT1AL TEMPERATURE OF THE INSULATION. 


Just as the resistance of all conductors increases with 
increase in temperature, so the insulation resistance 
and dielectric strength of all solid dielectrics decrease 
with increase of temperature. Fig. 1 shows the varia- 
tion in dielectric strength with temperature in the case 
of a sample of varnished cloth, whilst fig. 2 i!lustrates 
this for a micarta tube. When in service in electrical 
machinery the insulation is heated by the energy losses 
in the copper and the iron, and whilst at these high 
temperatures it has to withstand the voltage stresses. 
As the standardisation rules permit an observable tem- 
perature of 95 deg. C. for Class A insulation, and as 
the hot spot temperatures in large machines are liable 
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to be appreciably higher than the maximum observable 
temperature, it is of the utmost importance that the 
dielectric strength of insulating materials should be 
determined at the maximum temperature the materials 
ure liable to be exposed to, even if only for a very short 
time, in service. Class B insulation is permitted by the 
rules to be exposed to observable temperatures of 115 
deg. C., and in this connection it is interesting to note 
that the dielectric strength of Class B insulation does 
not decrease with increase in temperature to anything 
like the same extent as that of Class A. Examples of 
this are shown in figs. 3 and 4. 


3.—TuickNEess or INSULATION. 


If a bar of metal fails under tension with a load of 
5.000 Ib., a bar of twice the sectional area of the same 
grade of the same material will fail at approximately 


Fis. 7. Fie, 8 Fu. 9 


In tig. 7 the voltage across each layer has been plotted on the vertical line 

drawn through the centre of the layer, on which it was obtained. Due 

to the arbitrary choice of the abscissw, the shapes of the voltage distribution 

curves are only approximate. They do, however, serve to illustrate the fact 

that when the stress on the dielectric approaches the breakdown value, the 

distribution of voltage may be affected by the unequal temperatures of the 

individual layers of insulation, and the resulting distribution may be very 

different to that attained when the stress is lower. 

Fic. 7.—PRoOBABLE DISTRIBUTION OF VOLTAGE GRADIENT BETWEEN 
ELECTRODES WHEN ONLY A SMALL DISTANCE Apart. 

8. DISTRIBUTION OF VOLTAGE GRADIENT BETWEEN 
ELECTRODES WHEN SEPARATED A GREATER DISTANCE. 

lic. 9.—DIsTRIBUTION OF VOLTAGE GRADIENT THROUGH THICK- 

NESS OF INSULATING TUBE. 


10,000 Ib. In other words, the tensile strength of 
metals is in general independent of the size of the sample 
tested. The dielectric strength of insulating materials 
is, however, very largely influenced by the thickness of 
the material under test. When mica splittings of thick- 


an absorbent material such as cloth, there is always an 
appreciable leakage current, which heats up the insula- 
tion. As the inner layers of cloth cannot get rid of this 
heat as quickly as the outer layers, they will rise to a 
higher temperature than the latter, and as they will 
then have a lower insulation resistance the voltage dis- 
tribution across each layer cannot be uniform. To 
ascertain the actual voltage distribution in a certain 
case, layers of tinfoil were placed between three layers 
of varnished cloth, and a variable spark gap was con- 
nected across the tinfoil as shown in fig. 6. The voltage 
across the brass electrodes was kept constant, at any 
desired value, for two minutes, to permit the condition 
to become steady, and then the gap was reduced until it 
just sparked over. As the outer layers and electrodes 
were symmetrical it was assumed that the voltage across 
them would be half the difference detween the total volt- 
age and the voltage across the centre piece. The results 


TABLE L.* 
RESULTS OF BREAKDOWN VOLTAGE TESTs ON SHEETS AND 
TUBES OF BAKELITE MICARTA, 


Plates. | Tubes. 


in, thick, in, thick, in, thick, + in, thick. 


No.1 ... 6> kV 115 kV | 51 kV 103 kV 
No.2 ...| 63 ,, 90 ., 
No. 3 72°5 ., 129, 30 90 ., 
No. 4 139, 52°5 ., 98 
No. 5 104 ,, 


*Taken from an article on the ‘‘ Properties and Uses of Bakelite Micarta,” 
by R. W. E. Moore, published in the Electric Journal for July, 1913, 


obtained are shown in fig. 10. It will be seen that at 10 
kV the’stress is practically uniform on all three layers. 
At 11 kV there are signs of inequality in voltage distri- 
bution. At 12 kV the inequality becomes marked. 
whilst at 14 kV it becomes very pronounced, and at 15 
kV the material broke down after about half a minute. 
This test confirms the opinion that in the case of such 
materials as varnished cloth the decrease in dielectric 
strength with increase in thickness is due to the leakage 
currents through the material causing the temperature 
of the inner portions to rise above the temperature of 
the outer portions, and so cause more stress to fall on the 
outer layers than would be the case if the temperature, 
and consequently the voltage distribution, were uni- 


TIME IN MINUTES 


Fic. 10.—DIsTRIBUTION OF VOLTAGE ACROSS THREE LAYERS OF ao CLoTH. 
Fias. LL & 12.—How tae Dievecrric STRENGTH OF MIcARTA CYLINDER AND FULLERBOARD DECREASED W 
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ITH INCREASE OF TIME 


or APPLICATION OF THE VOLTAGE. 


ness about 0.001 in. are tested, it is often found that 
the dielectric strength is as high as 5,000 volts per mil; 
a sheet of the same quality of mica having a thickness 
ot 1/32 in. will only have a dielectric strength of about 
1,500 volts per mil. Whilst making a plate-glass con- 
denser for h.v. test it was found that although one sheet 
of the glass had an average breakdown voltage of 25,000 
volts, two sheets repeatedly broke down at 42,000 volts, 
whilst three thicknesses had an average breakdown volt- 
age of 50,000 volts. Fig. 5 shows the decrease in dielec- 
tric strength with increase in thickness of varnished 
cloth when tested at air temperature, and also when 
tested at 100 deg. C. It was known that in the case of 


form across the insulation. ‘Thus materials of this 
nature may fail by the outer layers being first 
punctured, “and not by initial puncture of the inner 
lavers, as has been thought previously. i 

‘With homogeneous non-absorbent materials, such as 
class or mica, the leakage currents are too small to 
account for decrease in the dielectric strength with in- 
crease in thickness, and in such cases the explanation is 
probably to be found in the inequality in the electric 
field resulting from increasing the distance between the 
electrodes. For testing flat sheets of insulating materials 
it is customary to employ flat disk electrodes ; the volt- 
age gradient (represented by the slope of the voltage- 
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distance curve) between the electrodes when only spaced 
a slight distance apart is probably somewhat as repre- 
sented in fig. 7. When the distance between the elec- 
trodes is increased, as when two, three, or four layers 
of the material are tested in series, the distribution of 
the field will be more as shown in fig. 8. In the latter 
cuse it will be observed that the stress (as represented 
by the slope of the voltage curve) on the layers adjacent 
to the electrodes increases as the distance between the 
electrodes is increased. As soon as ever the stress on 
these layers exceeds the dielectric strength of the ma- 
terial, these lavers fail, and the whole of the voltage 
is then thrown on to the inner layers, thereby subject- 
ing them to a stress which will usually exceed their 
dielectric strength, and thus complete failure will result. 
The various steps forming the breakdown usually follow 
one another so rapidly that to the tester it appears to be 
instantaneous, although in isolated cases the gradual 
breaking down can be at least partly observed. 
4.—SHare oF THE INSULATING MATERIAL. 

In discussing thickness, it was shown that this in- 
fluenced the dielectric strength due to the irregularity 
of the electric field. Any other factor which alters the 
dielectric field will also affect the dielectric strength. In 
the case of insulating tubes, cylinders, &c., the lines of 
dielectric force are radial as shown in fig. 9, and the 
voltage gradient on the inner lavers of the insulation is 
higher than the voltage gradient on the outer layers. 
The difference between the inner and outer stresses de- 
pends on the ratio of the inside diameter to that of the 
outside diameter. Thus when making tests for di- 
electric strength the values obtained with tubes are 
different to values obtained on the same material in flat 
plates. Some test results which illustrate this difference 
are shown in Table I. 

5.—Duration or Application or VoLraGE. 

As the leakage currents through the insulation repre- 
sent an energy loss proportional to IR (1 being the 
leakage current and R the insulation resistance), the 
quantity of heat energy supplied to the insulation is 
proportional to the time during which the voltage is 
applied. As electrical insulating materials are usually 
very bad conductors of heat, and as they are in service 
in contact with metallic surfaces which may be at a 
higher temperature than the insulation, the latter can- 
not dissipate the heat generated by the leakage currents 
until a considerable temperature gradient has been set 
up through the insulation. It therefore follows that 
until a steady temperature gradient has been  estab- 
lished, the temperature of the insulation will increase 
as the voltage is applied for longer and longer time. In 
tig. 11 are given the resuits of some tests carried out 
on a micarta cylinder, whilst other test results on oil- 
treated fullerboard are shown in fig. 12. As the thick- 
ness of the insulation is increased, so will the hot spot 
temperature be increased, and consequently the decrease 
in dielectric strength for a given time of application of 
the voltage will increase as the thickness of insulation is 
increased. 

he continned.) 


Miners’ Safety Lamps.—The Board of Trade has approved 
the following types of electric safety lamps for use in coal 
mines :—The ‘* Beam ” cap lamp (Messrs. William Paton and 
Co., Grafton Street, Glasgow); the Adams’ hand lamp 
(Messrs. Adams Bros. (Longton), Ltd., Baywood Works, Long- 
ton); for the use of officials, the ‘‘ Thor "’ shaft and roadway 
lamp, type “‘ M ” (Thor Electric Safety Lamp Co., Ltd., Thor 
Works, Birmingham); and the ‘‘ Ceag”’ shaft and roadway 
lamp (‘‘ Ceag *’ Miners’ Supply Co., Ltd., Barnsley). 


Gas Cylinders.—The Department of Scientific and Indus- 
trial Research informs us that the first report of the Gas 
Cylinders Research Committee has been issued; it gives the 
conclusions and recommendations of the Committee on the 
types of gas cylinders which should be employed for the 
storage and transport of compressed gases which are not in 
the liquid state in the cylinder. Copies may be obtained from 
H.M. Stationery Office, price 7s. 6d. (post free 7s. 9d.). 


A LARGE STYRIAN HYDRO-ELECTRIC 
SCHEME, 


We have received from the Styrian Water Power and 
Electricity Co., Ltd., of Graz, a copy of the company’s 
prospectus, together with a report issued by the Anglo- 
Austrian Bank on the company’s project for the utilisa- 
tion of the water powers in Styria. The company, 
whose title is abbreviated into that of Weag, was formed 
in March, 1921, as the successor of the Company for the 
Preparation of the Exploitation of Styrian Water 
Power, Ltd., and its share capital of 20,000,000 Aus- 
trian crowns was subscribed by the Provincial Govern- 
went of Styria, the city of Graz, and by industrialists 
iu Styria. A sum of 6,000,000 crowns is stated to have 
already been expended on preparatory work in the past 
two years. 

The object of the company is to develop Styrian water 
powers, and thus provide a substitute for pit coal, which 
for the most part is being imported at great expense and 
to the detriment of the Austrian exchange. ‘The pros- 
pectus states that uniformity in establishing the works 
will be assured by the Provincial Government of Styria, 
which has the sole legal power to grant concessions, 
** reserving exclusively for this company the water-power 
concessions included in the Weag scheme.’’ The report 
vf the bank is a little more definite on the subject of 
the title to the concessions. — It states that the province 
of Styria has reserved to itself all rights of granting 
concessions, “‘ and has combined all important water- 
power concessions similar to a monopoly in a limited 
company "’—the Weag —in which the province itself is 
shareholder. 

A general scheme for the development of the water 
powers has been prepared, and is set forth in a memo- 
randum by Herr Hofbauer, an engineer in the service 
of the Department of Public Works. The scheme com- 
prises: (1) Four low-pressure works in the valley of the 
Mur, namely, those of Bruck-Mixnitz, Judenburg- 
Zeltweg, Puntigam-Werndorf, and Peggau-Weinzodl ; 
(2) high-pressure works on the Teigitsch, together with 
a storage lake or reservoir to provide for maximum loads 
and for compensation, as well as storage plant on the 
Teichalpe ; (3) the Enns works in the valley of the Enns, 
power plants on the Erzbach and the Radmer, together 
with storage plant on the Leopoldsteiner lake; and (4) 
power works and storage plants on the Soelk and Tal 
brooks, which are to be supplemented by steam genera- 
ting works as reserve in the Koeflach or another lignite 
district in Styria. 

It is proposed to interconnect the generating works, 
as well as the principal areas of consumption, by means 
of high-pressure mains at 60,000 to 100,000 volts, and 
uniform working is to ensure the highest possible 
efficiency so as to bring the working expenses down to 
the lowest possible level. In this connection the high- 
pressure works and the storage plant installations will 
have to make up for any deficiency in the output of the 
low-pressure plants in the event of a shortage of water, 
while the steam generating plants will act as a reserve 
in case of a breakdown elsewhere, as well as on occasions 
when an extraordinary demand may arise. When all 
these works have been completed, which is expected to 
occupy a period of fifteen vears, the Styrian hydro- 
electric works will be capable of « total production of 
450,000 h.p., or about one-fourth of the water power 
which may be profitably worked in Austria; and it will 
be possible to supply approximately 1,000,000,000 kWh 
per annum. 

After reading such a comprehensive scheme, it is some- 
what disappointing to find that the first operations to 
be undertaken by the company are merely to be the 
erection of the projected works on the lower Teigitsch 
and a participation in the establishment of a steam 
reserve generating plant of 1,500 h.p. at the existing 
electricity supply works of the City of Graz in order 
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to meet the pressing requirements of the latter. The 
former works is expected to be completed within three 
years and to have a winter output of 10,000 kW. The 
annual production is put at 50,000,000 kWh, and the 
City of Graz has entered into an agreement guaranteeing 
to take a supply of 5,000 kW. 

It was estimated on the basis of the prices prevailing 
‘in the winter of 1921’ that these first two installa- 
tions would involve an expenditure of 2,000,000,000 
crowns. To provide this amount the prospectus states 
that a total nominal capital of 900,000,000 crowns is 
now being offered for subscription in the form of one- 
third each in 5 per cent. debenture stock, 5 per cent. 
preference shares, and ‘ordinary shares. It is however, 
not explained how an amount of less than one-half the 
computed outlay on these two installations is to defray 
the total expenditure on them. As to the general 
scheme, it is mentioned that the considerable funds for 
developing the works in general will be provided by the 
company or by subsidiary companies. 

The Weag calculates that the costs of construction of 
the works, reckoned on a gold basis, will be essentially 
less than in countries with a sound currency) owing 
to the low wages and prices of natural products when 
expressed in a good currency. In order to provide 
against the risks to which an undertaking whose capital 
is being raised in paper_currency is exposed owing to 
fluctuations in the cost of building, ‘‘ the prices charged 
for energy will be kept within limits economically 
justified as high as possible,’’ the Provincial Govern- 
ment for the time being waiving its right of fixing 
charges. Acting in agreement with consumers, accord- 
ing to the prospectus, the Weag proposes to realise net 
profits in excess of the normal, so as to be able to write 
off the original expenditure. In fact, the net earnings 
have been exempted by law from taxation until three- 
fourths of the original cost of construction has been 
written off. The right of the province to fix the charges, 
taking into consideration a minimum yield of 6 per 
cent., is not to come into force until the capital expen- 
diture has been written down to one-fourth of the 
original amount. The ordinary shares are to be re- 
deemed within ninety years, at the end of which the 
company’s concessions will expire. 


“Again referring to the report of the bank on the 


subject, we find it stated that the financial scheme pro- 
vided by the syndicate for the placing of the issues 
of the company is original and is based on the principle 


that a yield which is independent of the fluctuations in 
the currency is urgently needed in Austria—a_ yield 
which in spite of the high taxation shall be returned in 
its entirety to the investor. It has therefore been 
arranged with the Province of Styria that, as a rule, 
consumers shall pay such a price for the energy that 
the shareholders shall, after all taxes have been paid, 
receive a dividend of at least 6 per cent. This dividend, 
however, is not to be paid on a fluctuating face value of 
crowns, but as interest on the real value of the shares, 
which is to be established by valuation in a stable cur- 
rency, as, for instance, in Swiss francs. The prospectus 
probably puts the matter in a more distinct light. It 
states that at the beginning the ordinary shares will 
receive 6 per cent. on the nominal value of the ordinary 
share of 200 crowns, namely, 12 crowns, plus a bonus 
at a rate corresponding to the difference between 12 
crowns and 6 per cent. interest on their real value (cal- 
culated on the basis of a stable currency) at the exchange 
rates which have been current during the financial year. 

As foreign investors are also being invited to subscribe 
for the present issue of 900,000,000 crowns in debenture 
stock and in preference and ordinary shares, it is neces- 
sary to point out that the new principle of proposing to 
nrake consumers pay sufficiently high prices to yield 
6 per cent. in a stable currency or par currency, which 
is what it.comes to, has yet to stand the test of experience 
and prove whether it will work in practice. No inti- 
iwation is given as to the approximate price which would 
have to be charged to attain this result, or as to whether 
any prospective large consumers would be willing to 
bind themselves to an unknown price or expense. Every- 
thing would depend upon whether or not it would be 
possible for the company to supply energy at a price 
which would permit it successfully to compete with 
foreign coal as a source of energy, with imports of petro- 
elum and benzol, or with the native lignite. This 
matter represents an element of doubt which it would 
perhaps be impossible for those outside Austria to solve. 
While foreseeing that in future years there should be a 
fairly large scope for the undertaking, provided that 
the supply price is competitive, in the direction of 
supplying the requirements of industries which need 
developing, the working of the railways, &e., it has to 
be noted that the prospectus only mentions one contract 
which has been concluded for the delivery of power. 
This is, as previously stated, with the City of Graz, and 
the city is itself interested in the undertaking. 


THE POSITION IN THE 


BUILDING INDUSTRY. 


In any consideration of the present position or the 
future outlook in the building industry, it is essential 
to bear in mind that under normal conditions its pros- 
perity or otherwise is to all intents and purposes entirely 
dependent on the state of the other industries of the 
country. In times of depression, when the demand for 
commodities slackens, it is obvious that new factories, 
warehouses and such-like buildings, or extensions to 
buildings of that character, are not required to such an 
extent as when the general trade of the country is good, 
and even if such buildings are urgently required to re- 
place existing out-of-date ones the money is not available 
for their erection, The same economic forces apply to 
other classes of buildings, for the capital with which 
country houses and “‘ luxury’ buildings are erected is 
mainly derived from industry, and without general 
industrial prosperity they are not proceeded with to any 
considerable extent. Conversely, when tradé is good, 
new factories and extensions are built not only to satisfy 
urgent demands, but also to provide for possible future 
requirements, and money is available for ‘‘ luxury ”’ 
building to be indulged in. And just as the building 
industry is dependent on the other trades of the coun- 
try, so the electrical industry is to a large extent depen- 


dent on the building industry for its prosperity, for 
unless new buildings are erected the demand for elec- 
tricity does not increase to any appreciable extent 
(affecting central stations, plant manufacturers, and 
cable makers), and there is no call for the services of 
the contractor so far as new installations are concerned 
or for the products of the manufacturers of fittings and 
accessories for new work. 

These economic laws may be clearly seen in the history 
of the building industry since the Armistice. For a 
couple of years after that date the country experienced 
a period of extraordinary prosperity, when, although 
wages were high, unemployment hardly existed. The 
purchasing power of the general public was on a high 
level, and there was a great demand for goods which 
it had been difficult or impossible to obtain during the 
war. As a direct result, factories were put up almost 
regardless of cost to cope with the demand for com- 
modities, and the services of the building industry were 
in urgent demand. In addition, private building opera- 
tions had been stopped during the war, and much lee- 
way had to be made up in that direction; also, the 
Government launched the biggest housing programme 
in the history of the country. A further factor in the 
prosperity of the building trade during that period was 
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the Excess Profits Duty, for, as is well known, a very 
farge amount of building construction and alteration 
and repair work was put in hand with the express 
intention of lessening the assessment for that tax. 
Under these conditions the demand for the builder’s ser- 
vices considerably exceeded the capacity of the industry 
to cope with the work, with the result that the industry 
was fully employed at high prices. Then came the 
general slump in trade, with its inevitable efiect on the 
building industry, and, in addition, the Government 
stopped its housing programme. Money became scarce, 
and the building public thought twice before investing 
in building operations. Instead of the demand for the 
builder’s services exceeding the supply, the reverse was 
the case, with the result that unemployment, which had 
been practically non-existent in the building trade 
since the war, began to appear, and whereas previously 
often-no tenders at all were sent in for advertised work, 
it is now common for upwards of thirty tenders to be 
submitted for a contract. So far as small house pro- 
perty is concerned, the Rent Restriction Act has ren- 
dered this class of building such an uneconomic proposi- 
tion that at the present time the speculative builder is 
practically out of business. 

But the factors which ordinarily account for the 
success of the building industry have been affected by 
the war, which has left an enormous amount of building 
work to be done, not only in the shortage of dwelling- 
houses, but also the building and remodelling of fac- 
tories and other buildings, the building and redecora- 
tion of large houses, &c., while the present trade depres- 
sion is keeping back the money with which this work 
should be carried out. At present we are faced with 
the anomaly of an industry in a state which may per- 
haps best be described as stagnation, while at the same 
time there is a vast amount of work urgently requiring 
its services. Office buildings, alterations to factories 
(in many cases entire rebuilding) in order to bring them 
into line with modern ideas of economical production, 
dwelling-houses, large and small—all are pressing neces- 
sities for the well-being of the country. True, con- 
siderable building activity is noticeable in central 
London, but it is mostly office building, which is made 
a more or less profitable investment owing to the high 
rents obtainable for such accommodation. Generally, 
the trade is at a standstill, and builders’ vards up and 
down the country are stocked with plant which is bring- 
ing in no return. 

A realisation of these factors which afiect the building 
industry shows that no great revival can be expected 
until there is an improvement in the general trade of 
the country, on which it depends for its work, and until 
that takes place the schemes that can be seen in practi- 
cally every architect’s office waiting for a favourable 
opportunity to be carried out will remain in that stage. 
The high cost of building is exercising the minds of 
many, and is undoubtedly causing much work to be 
held up.» Compared with 1913 prices, the cost of build- 
ing shows an increase of up to about. 150 per cent., 
while the official figures indicate that the cost of living 
has fallen to about 75 per cent. above the pre-war level. 
It has to be borne in mind, however, that the cost of his 
work is largely outside the control of the builder. The 
builder acts as a middleman in the sense that he pur- 
chases materials and labour and supervises the erection, 
and the ultimate cost, is therefore the cost of the 
material andlabour, plus profit. No doubt during the 
hoom period profits were high, but at the present time 
we know of several large contracts recently entered into 
at prices which leave no profit at all unless the prices 
of materials and labour are considerably reduced before 
the work is finished—with the slackness which exists in 
the industry to-day, and the resulting keen competition, 
it is obvious that excessive profits cannot be added 
to» tenders. The cost is practically governed by the 
cost of the component parts of a building and the labour 
required for its erection; the former show increases of 
anything up to 200 per cent. over 1913 prices (the largest 
items, bricks and cement, are from 100 to 150 per cent. 
up), and labour, which accounts for half the cost of 


building, has increased by 150 per cent. It is obvious, 
therefore, that the cost of building, which has already 
been reduced considerably during the past few months, 
cannot be further reduced until the cost of materials 
and labour is reduced, and while the latter is controlled 
by an agreement between the masters and the trade 
unions, the bulk of the former is controlled by trade 
combines and associations of manufacturers which fix 
prices, and, incidentally, prevent the builder from using 
his business abilities to purchase in the cheapest market 
and thereby being in a position to tender below his 
rivals. There are, however, hopeful prospects that both 
these costs will be considerably reduced in the near 
future; the one owing to unemployment, which will 
undoubtedly induce the men to accept lower wages, and 
the other owing to the large stocks the manufacturers 
are accumulating as a result of the slackness in the 
building industry. But it is this expected reduction 
which is having a marked effect on the amount of work 


_being put in hand, for no one, unless he is compelled, 


will buy on a falling market, and many prospective 
clients are waiting until prices have reached rock-bottom 
and a certain degree of stability. The slowness which 
has been so noticeable in all building operations since 
the war has also added to the reluctance to embark on 
building projects, but the output of the workers has 
shown a welcome improvement during reeent months, 
and, with the keener competition for work owing to 
the prevailing unemployment, will no doubt still further 
increase. 

The general consensus of opinion -in the industry 
seems to be that the present general depression will con- 
tinue for some months to come, but that towards the 
end of this year a. revival may _be expected, and 
with it a revival in the building industry, Until that 
takes place, and until building costs have reached some 
sort of stability, it is unlikely that large building pro- 
grammes will get beyond the paper stage, but when it 
does come about there are signs that the activity of the 
building industry will rival, if it does not exceed, that 
which followed immediately after the Armistice. The 
prospects of the country generally, however, are the only 
barometer by which the prospects of the building indus- 
try may be gauged. 


The Engineering Industry in France.—According to a 
Reuter ‘Trade Service dispatch from Paris, the improvement 
which for some time has been noticeable in the metallurgical 
industries in the Lyons district continues. The construction 
of machinery is being aided by the demands for the installa- 
tion of power stations along the Rhone and its tributaries. 
The orders given by railway companies for locomotives and 
rolling stock, and for repairs to material, have recently been 
sO numerous that certain works are short of skilled hands. 
On the other hand, the position in the machine-tool industry 
is still anything but satisfactory. Metallurgical works are 
profiting by the resumed activity of the chemical industries, 
but the situation in the boiler trade is regarded as serious. 
Cast iron and steel foundries are receiving a certain number 
of orders, and, although fewer workers are employed than in 
a normal period, work is active. Copper foundries are also 
more active. Motor-car construction maintains its activity as 
far as luxury cars, tourist cars, and small industrial cars are 
concerned, but business in big lorries is very slack. One 
important establishment is closing its Lyons works and dis- 
missing its personnel. Orders are being received in the elec- 
trical industry, and skilled workers are lacking in certain 
categories. At Villefranche-sur-Saone motor-car construction, 
machinery works, and foundries are all active, and at Givors 
the machinery industry is normal while the glass-making indus- 
try shows some improvement. The delay in the delivery of 
industrial coke by Germany and the disturbance to trade 
caused by the German railway strike, have had a serious 
effect on the metallurgical industry of Lorraine. A certain 
number of works at Thionville d’Hayange and Hagondage 
have been obliged to allow their furnaces to cool. As men 
the general situation in France, it is estimated that 40 per 
cent. of the blast furnaces are working: The proposed elec- 
trification of the P.L.M. and Orleans railways is likely to 
provide work for the metallurgical trade during the coming 
year, since something like 2,000 electric locomotives will be 
needed, and the erection of power stations and the construc- 
tion of the transmission system will provide employment for 
many. 
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A NEW FREQUENCY METER AND STATION 


TACHOMETER. 


By R. C. CLINKER, M.LE.E. 


A FREQUENCY meter* working on a new principle, and 
which possesses several advantageous features, is being 
put on the market by the British Thomson-Houston Co., 
Ltd. 

The principle of action is that by which a coil in a 
circuit containing inductance and capacity will, when 
suitably arranged, automatically adjust its inductance 
to resonance with the impressed frequency. This self- 
adjustment is utilised to indicate she frequency. 

To understand the action of the instrument, consider 
the forces acting between two coils, one fixed and con- 
nected to an alternating-current supply, and the other 
movable, and either (1) short-circuited, (2) connected to 
an external inductance, or (3) connected to a condenser. 

In the first case, where the soil is short-circuited, the 
force is repulsive, owing to the fact that the phase of 
the current in the secondary or moving coil is displaced 
nearly [80° from that in the fixed or primary coil. 
This condition is well illustrated by a well-known ex- 
periment in which a solid ring is driven off an iron core 
when the latter is magnetised by alternating current. 

In the second case, with an external inductance con- 
nected, the result is the same, viz.. repulsion from the 
primary. The magnitude of the force, however, is less 


Fig. 1. 


than in (1) owing to the reduction of current in the 
secondary. 

In the third case, with a condenser connected, the 
secondary may experience either repulsion or attraction, 
depending upon the value of the condenser capacity. Ii 
the condenser has a small capacity, so that the capacity 
reactance is greater than the inductive reactance, the 
current in the secondary will be nearly in phase with 
that in the primary, and the coils will attract. If the 
capacity be large, so that the inductive reactance pre- 
ponderates, the currents will be in opposition and the 
coils forced apart. The force disappears, however, 
when the capacity and inductive reactances are equal, 
.e., When the secondary circuit is in resonance with the 
impressed frequency. With this condition, the two cur- 
rents are in exact quadrature, and the mean force is 
zero. Any change of frequency, however, either up or 
down will cause repulsion or attraction, and the secon- 
dary coil will move away from or towards the primary. 

If, now, it can be so arranged that when a variation 
of frequency causes the coil to move, the inductance or 
capacity changes in the right direction, then the coil 
will again find a position of zero torque for the new 
frequency. One way of accomplishing this is to thread 
the moving coil upon an iron core projecting from the 
fixed coil, and pivot it freely. With this arrangement, 
the effective inductance of the moving coil increases as 


*Patented. 


it nears the fixed coil, and its natural frequency there- 
fore decreases. This is the effect required, for when the 
impressed frequency falls, the coil tends to move to- 
wards the fixed coil, and it therefore finds a new position 
of resonance for every frequency within its range. To 
use a wireless term, the coil automatically ‘‘ re-tunes ’’ 


5 


Fig. 2. 


its circuit for every change in impressed frequency. As 
the position of the coil when in resonance is always one 
of zero torque, it is not affected by the magnitude of the 
primary current, ¢.¢., by the impressed voltage. The 
arrangement, therefore, makes an excellent frequency 


Fia. 3. 


meter, as the position of the pointer attached to the 
pivoted coil depends upon frequency only. 

The distance moved by the coil for a change of one 
cycle per second depends upon the rate at which 
the inductance of the secondary circuit changes with its 
position on the core. If external inductance be added, 
the coil will have to move a greater distance for a given 
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change of total inductance, and the scale will be opened 
out. By this means an instrument is produced which 
has a very open scale. It is an easy matter to obtain a 
scale having a distance. of two inches for a change of 
one cycle per second. Such a scale is shown in fig. 1, 
which illustrates a sector-pattern instrument having a 
12-in. scale. Fig. 2 shows an instrument with an 18-in. 
scale for use as a ‘‘ station tachometer,’’ which can be 
accurately read at a considerable distance. The scale 
length per one cycle on this instrument is three inches, 
which is sufficient to enable the station speed to be 
observed from any point. 

Errors.—The error due to variation of voltage is, 
for the reasons given above, negligible over a range of 
from 50 to 150 per cent. of normal pressure. 

Variation of resistance of the moving-coil circuit due 
to temperature change has no effect, as the phase of the 
current is unaffected; its magnitude only is changed. 

The error due to distorted wave form is very small, 
and negligible in practice. That this must be so will 
be appreciated when it is considered that, in the first 
place, owing to the high inductance and low resistance 
ot the fixed coil, the flux due to any voltage harmonic is 
less than that due to the fundamental, in the ratio of 
the fundamental frequency to that of the harmonic. 
For instance, a 10 per cent. harmonic of three times 
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normal frequency produces only 10/3 or 3.3 per cent. 
of the flux due to the fundamental. Further, this flux 
can produce but a small harmonic current in the moving 
coil, because the circuit of the latter is completely out 
of. tune with it. Tests showed that even with a 40 per 
cent. harmonic artificially introduced, the error was 
only 1/4 eyele in 50. 

Fig. 3 gives a view of the instrument with its cover 
removed. It will be noted that a curved iron core is 
used to provide a large angular’ movement. Also a 
device is fitted which automatically pushes the pointer 
oli the seale when the voltage is cut off. 

Fig. 4 shows a horizontal edgewise type of instrument 
having a 6-in. scale. 

From what has been said above, it is clear that the 
instrument can also be constructed as a capacity or an 
inductance meter. For these uses it is supplied with 
alternating current at a fixed frequency. Instruments 
have been constructed for checking small condensers such 
as are used for magnetos, the scale range being 0 to 0.25 
microfarad. In this case a fixed condenser is con- 
nected to the moving coil to cause the pointer to stand 
normally at zero, thus providing a restoring torque. 

The chief features of the new instrument are sum- 
marised as follows :— 

(1) An extremely open scale may be obtained 
around the working point 

(2) The reading is independent of voltage over a 
wide range. 

(3) The reading is affected very little by distortion 
of wave form. 

(4) The restoring torque is large. 

(5) The parts are few and robust, and the instru- 
ment is unlikely to get out of order. 


LEGAL. 


WORKMEN'S COMPENSATION, 

In the Mayor's and City of London Court, on January ‘ith, 
Augustus Clark, assistant electrician, Stratford, claimed com- 
pensation from Colonial Wharves, ‘Ltd., 37 and 38, Mark 
liane, E.C., for injuries which he sustained while working 
for them. He was assisting in lowering a portable crane by 
means of a transporter when stops holding the crane slipped. 
His right foot was injured. He was paid 35s. & Week irom 
December, 1920, to September of last year, and then the em 
ployers thought he was sufficiently recovered to resume his 
former work. He complained* that he still had pain. De- 
fendants were willing to pay £59 in full settlement, which 
plaintiff was willing to take, subject to the Court’s approval. 
Judge Atherley-Jones, K.C., approved. 


COMMERCIAL TRAVELLER'S CLAIM. 

Ix the Mayor's and City of London Court, on Thursday, before 
Mr. Registrar Dell, a claim was made by R. 8. Butler, a com- 
mercial traveller, against the B.T.T. Electric Lamp and 
Accessories Co., London, E.C., electric lamp agents, for £3 
10s., salary and expenses in lieu of notice. Plaintiff said about 
October Wth last year he was employed by Mr. Taylor, of 
the defendant company, as a traveller and representative ut 
a salary of £3 per week, 10s. for expenses, and 2) per cent. 
commission, and a week’s notice each way. The reason given 
for his dismissal was that on the Friday of the first week ol 
his employment he was told to see Mr. Ayton, the defendant's 
sales manager. He waited until ten minutes past seven, and 
then, thinking he had waited long enough and that Mr. Ayton 
had gone for the day, he left. On the Saturday he was told 
he ought to have waited, and he received his week's salary 
On the Monday he was told he could not start again. He 
claimed he was entitled to notice, which he had not received, 
For the defence, Mr. Ayton was called, and he said that he 
had engaged the plaintiff, who was told by him (witness) to 
carry on, and that it was to be a week on trial. Witness 
admitted, in answer to the Registrar, that Mr. Taylor had 
told him (witness) he was sending the plaintiff to him for 
approval. Mr. Registrar Dell said it was clear that the defen- 
dants had come along with the wrong witness. The defen- 
dants’ witness who had been called only knew of the terms 
of the plaintiff's employment by Mr. Taylor by conversation. 
Plaintiff denied that he was engaged for a week on trial. 
Under the circumstances he thought the plaintiff was entitled 
to a week's notice, and he gave judgment for him for £3, 
disallowing the claim of 10s. for expenses, which had not 
been incurred, 


Carrs v. FAWCETT. 

Tue Liverpool Post reports a case heard at the Liverpool 
Court of Passage on January 6th, in which Messrs. Carrs, 
partnership agents, of Liverpool, claimed £25 commission 
from Ernest Fawcett, of Fawcett & Hastings, electrical en- 
gineers, for the introduction of a business partner to the 
defendant. Evidence given for the plaintiffs by W. Porter, 
a member of the firm of Carrs, was to the effect that at the 
beginning of last year defendant, who was then managing- 
director of the Stoneycroft Electrical Works, Ltd., entered 
into an agreement to pay 10 per cent. commission for the 
introduction of a new director and fresh capital into the 
business. Before plaintiffs were able to discharge their under- 
taking the Stoneycroft works went into liquidation. Shortly 
afterwards Mr. Porter met Mr. Fawcett, who after indicating 
that he was acquiring the effects of the Stoneycroft Electrical 
Co., requested plaintiffs, it was alleged, to find him a partner 
with capital. Later Captain Hastings joined defendant in his 
business, and plaintiffs claimed that it was a result of their 
introduction. 

Defendant denied that he gave Mr. Porter the verbal instruc- 
tions to find him a partner, and contended that the agree- 
ment only related to the firm which went into liquidation. 
He had himself, he said, advertised for a partner in trade 
journals. 

Judgment was given for plaintiffs for the amount claimed. 


Easier X-ray Diagnosis.——The great advance in_ the 
taking of X-ray photographs in this country has made it 
possible to obtain radiographs of the thickest parts of the 
body in which the details and definition are extraordinary. 
Wonderfully clear photographs are taken with ordinary 
apparatus, with a moving grid made up of parallel strips of 
lead, a combination of devices made by Mr. Buckley, the 
originator, and Dr. Hollis F. Potter, of Chicago. X-ray 
photographs, particularly those taken through thick parts of 
the body, are frequently ‘‘ fuzzy ’’ owing to the scattering 
of the rays, but the lead grid intercepts these almost com- 
pletely. By swinging the grid to and fro its image does not 
appear in the photograph, the improvement in which renders 
diagnosis far easier.—Daily Mail. 
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THE PHYSICAL 


SOCIETY OF LONDON. 


TWELFTH ANNUAL EXHIBITION. 


Tue twelfth annual exhibition of electrical, optical, and other 
physical apparatus, held under the auspices of the Physicai 
Society of London and the Optical Society, was again housed 
in the Imperial College of Science and Technology at South 
Kensington last week and as usual proved a great attraction ; 
its popularity may be gauged from the fact that the supply ot 
admission tickets failed some time before the opening date. 
The show lasted two day 5 and during that time several dis- 
courses took place : Mr. Alan A. Campbell Swinton, F.R.S. 
lectured on *‘* The Johnsen- Rahbek Electrostatic Telephone 
and its Predecessors;’’ Mr. F. Harrison Glew took as his sub- 
ject ** Radium : its application in Peace and War;’’ while the 
Astronomer Royal, Sir Frank Watson Dyson, F.R.S., F.R.A.S., 
explained the “* Employment of Coarse Wire Gratings in 
Astronomy.’” Many of the exhibitors demonstrated the 
function of their devices and much electrical and other up- 
paratus was on view; it would require more space than is 
at our disposal wherein to describe it all, so a general re- 
view of the more interesting exhibits must suffice. 

Mr. J. Scort-TacGart exhibited his negatron oscillator, 
which is a source of continuous oscillations, especially for 
use in the reception of continuous waves. ‘lhe components 
of the circuits are enclosed in a polished wood case fitted 
with a slanting ebonite panel, on which are mounted adjust- 


Fic. 1.—A NeGatrron OSCILLATOR. 


ing handles and a wave indicator, as shown in fig. 1; the 
case is similar in shape to the standard wireless telegraph 
receiver, but is narrower. The wave indicator is of the same 
type as that provided on the standard receiver, and the 
operator can see at a glance the length of wave that is 
radiated by the oscillator; the range provided is from 600 to 
20,000 metres. A single negatron valve of special type, 
possessing four electrodes, is mounted within the case, and, 
as a protection against the valve being left burning when not 
required, an inspection window covered with red glass is 
provided above the wave indicator. The valve derives both 
filament and anode currents from the sume batteries used 
for the receiver valve, the filament current being controlled 
by a rheostat that is mounted on the face of ¢he instrument, 
together with a switch for extinguishing the valve when not 
in use. The negatron oscillator may also be used as a con- 
tinuous wave wavemeter or for any like purpose; it is handled 
“4 the Radio Communication Co., Ltd., and was described on 

449 of our issue of September 30th, 1921. 

a Newton & Co. exhibited projection lanterns and 
various illuminants, including arcs and metal-filament gas- 
filled lamps. 

Messrs. C. F. Cassetta & Co., besides Dr. J. S. Owen's 
automatic air filter for measuring the suspended impurities 
in air, had on view an anemometer and wind direction indi- 
cator, by means of which the velocity and direction of the 


‘wind are indicated on a dial by electrical means, the direc- 


tion of the wind being shown by a number of small glow 
lamps. 

Messrs. A. W. Penrose & Co., Lirp., showed a ‘“‘Daylight”’ 
lantern that was fitted with screens of tinted glass for modify- 


ing the colour of the electric incandescent lamps so as. to 
simulate natural daylight and enable colours to be matched. 

The Epison Swan Execrric Co., Lrp., showed an electric 
lamp for the same purpose as that mentioned above; in this 
case, however, the bulb itself was blue in colour, and no 
screens were used. Fullolite lamps, having opal bulbs 
to prevent eyestrain, were also to be seen, and a variety of 
‘ Pointolite *’ lamps for different purposes, ranging in size 
from 30 to 10,000 ¢.p., some of which had a fixed focus, some 
a high intrinsic brilliance ; some of the bulbs had a reflector 
fitted inside them, while others were pipless. 

Mr. R. W. Pavt’s fundamental standard of mutual induct- 
ance, which is destined for Japan, is illustrated in fig. 2. 
Its design, evaluated from its geometrical dimensions, is due 
to Mr. Campbell, and special care has been directed to 
permanence and ease of setting up. Its construction was 
commenced in 1911, but was interrupted by the war. 
The primary is of bare wire wound in a screw thread 
cut in a marble cylinder, and has two equal sections, each 
of a single layer, with a space between their inner ends. The 
secondary is a multi-lavered coil wound in a groove in a 
marble ring; it surrounds the cylinder, and is adjustable 
both axially and radially in relation to the latter. It is set 
mid-way between the two primary helices, and has a mean 


Fic. 2.—FoNDAMENIAL STANDARD Or INDUCTANCE. 


diameter such that the field due to the helices is zero at the 
mean circumference; thus, for a given displacement from the 
correct position the change of mutual inductance is a 
minimum. 

Curves were exhibited, showing variations of diameter and 
pitch of the se sw as measured by the Metrology Depart- 
ment of the National Physical Laboratory. Calculated curves 
were also shown giving variations of mutual inductance with 
the above, and with variations of the diameter of the 
secondary. These curves and the final calculations of value 
(10.0071, millihenries) were made by the Electrical Standards 
Departinent. 

Messrs. Apam HitGer, Lrp., in addition to other things, 
showed an optical sonometer ‘for the purpose of making 
photographic records of the forms of sound waves, and 
designed to assist in the diagnosis of faults in geared turbines 
and other rotating machinery. The sound waves are directed 
down a metal trumpet on to a diaphragm, the vibration of 
which causes a spot of light that is focused on to a revolving 
sensitive kinematograph film to flicker up and down, thus 
producing a record similar to that of an oscillograph. The 
novelty of the device consists principally in the sensitive 
film, which is made of celluloid covered with gold, and has 
a thickness of less than a wave length, so eliminating to a 
great extent the ‘* thickness effect ’’ of the diaphragm. 

Messrs. Watson & Sons Mepican), Lrp., had 
on view an X-ray outfit that consisted of a ‘‘ Sunic ”’ com- 
bined radiographic couch, screening and tube stands, which 
was fitted with a new 1.8-kW oil-immersed h.p. transformer 
capable of delivering a secondary pressure of 60,000 volts, 
and made suitable for operating a 10 or 30 m.a. self-rectifying 
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electron tube. There was also a ‘* Canny Ryall” portable 
diathermy device on the firm’s stand which was specially 
designed for operations’ in conjunction with a cystoscope, but 
the apparatus was suitable for general diathermy treatment, 
and was manufactured so that it could be attached to any 
a.c. circuit of either high or low voltage, but if it is required 
to operate it on a d.c. circuit it is necessary to employ in con- 
junction with it a small rotary converter. 

Messrs. J. Grirein & Sons, amongst a variety 
of physical apparatus for the use of laboratories, had on 
view an outfit of Sand’s electro-metric apparatus for the 
estimation of acidity. 

On the stand of Messrs. Everett, Epccumer & Co., L1p., 
was displayed a varied selection of measuring and controlling 
instruments, amongst which those seen for the first time 
may be mentioned the following :— 

A particularly compact and portable alternating-current 
testing set for the measurement of current, voltage, and 
power. The set consists of two dynamometer movements 
contained in a single case and arranged by means of a handy 
change-over switch so that on one movement voltage or watts 


Fic. 


3.—A 20,000-VoLT VoLTMETER-DIAGRAM. 


can be measured, and on the other amperes. By this means 
single and three-phase power, current, voltage, and power 
factor can be determined with a single instrument, and a 
number of voltage and current ranges may be provided, the 
latter by means of single or multi-range current transformers ; 
moreover, the voltmeter can be used for d.c. voltage measure- 
ments and the ammeter for d.c. up to 5 amperes, by which 
means the instrument can be at any time tested for accuracy 
against a d.c. sub-standard instrument or potentiometer. 


Fic. 4.—A 20,000-VoLtt VOLTMETER. 


Another compact little portable set suitable for d.c. 
measurements of all kinds is that known as the ‘‘ Dwarf 
Testing Set.’”’ It consists of a moving-coil instrument with 
the following ranges: 3, 15, and 30 amperes; 3, 15, and 150 
volts. The whole is fitted into a leather carrying case measur- 
ing only 44 in. x 54 in. x 2 in., and weighing complete 
about 14 Ib. It is the most compact set of its kind, and 
should prove extremely useful to factory plant superin- 


tendents, contractors, garages, &c., and to all who are can- 
cerned with the installation or maintenance of d.c. plant. 

A number of measuring instruments suitable for generating 
station and factory use was shown, amongst which may be 
mentioned a new form of leakage indicator suitable for use 
with a system having its neutral point earthed. As is well 
known, the current flowing to earth through the neutral 
point represents the leakage on the system, and its accurate 
measurement is a matter of great importance. At the same 
time, to introduce into the earthing circuit the fine winding 
of a low-range ammeter is inadmissible owing to the risk of 
its being burnt out owing to an earth on the system. ‘'l'o 
meet this difficulty the Everett-Edgcumbe leakage indicator 
has been introduced, consisting of a current transformer with a 
heavy primary winding, and having the indicator itself con- 
nected to its secondary. By this means a scale of 0.5 amps. 
is furnished, although the normal earth current may be rated 
at as much as 100 amps., and so on in vroportion. The ind- 
evtor itself is provided with an automatic short-circuiting 
switch which serves the double purpose of protecting the 
winding from damage, and of serving as a tell-tale to indicate 
when a fault has occurred. 

A number of ohmmeters was exhibited, one adapted to the 
reading of winding temperatures of running machines being 
shown in operation. The scale of the indicator is graduated 
up to 150 deg. C., and serves to indicate directly the tem- 
perature of a running motor. For the measurement of the 
temperature of the stator or other h.p. windings resistance 
units are embedded in the slots as near to the conductors as 
possible, and are connected to an indicator graduated directly 
in degrees of temperature. 

An interesting voltmeter for the measurement of extra 
high voltages was shown. It is based upon the princitle 
first employed by Lord Kelvin and subsequently developed 
by M. Abraham, the eminent French investigator, viz., the 
attraction of two oppositely electrified conductors protected 
by guard plates. The instrument shown had a maximum 
range of 40,000 volts, with additional ranges of 20,000 volts 
and 10,000 volts. It is illustrated in figs. 3 and 4, and it 


Fic. 5.—-AN Ebectrostatic VOLTMETER. 


may be added that similar instruments are supplied for all 
pressures up to 200,000 Volts. The change-over from one 
range to another is immediately effected by altering the dis- 
tance between the plates. An important feature of these 
voltmeters is that, air being used exclusively as the dielectric, 
they give identical readings with direct current or alternating 
currents of any frequency, which is not the case with electro- 
static voltmeters depending upon the use of condensers, 
which instruments are also liable to disturbance through 
variable leakage affecting the distribution of potential 
between the instrument and the condenser in series with 1t. 

In the past the electrostatic principle has been considered 
as suitable only for comparatively large dial instruments, but 
Messrs. Everett, Edgcumbe have found it possible so far to 
reduce the dimensions that a 3-in. dial electrostatic voltmeter 
reading up to 2,500 volts has now been evolved, and is very 
largely used for wireless installations where space and weight 
are often of great importance. One of these instruments is 
illustrated in fig. 5. 

Messrs. MurrHeaD & Co., Lrp., had in operation a Heurtley 
four-wire magnifier, which depended upon the variation of 
resistance due to temperature caused by the proximity of 
electrically-heated wires, amplified the incoming _ tele- 
graphic impulses from the cable, and thus increased the 
speed of operation. The instrument is a modification of the 
original magnifier bearing the same name, and is used by 
many cable companies on their longest cable sections; its use 
results, it is claimed, in an increase of speed in duplex work- 
ing of from 25 to 50 per cent. in each direction above plain 
recorder working. An artificial-line box represented the 
electrical constant of a submarine cable, and was used to 
obtain the necessary balance for duplex working. The auto- 
matic transmitter used was governed so as to obtain con- 
stancy of speed. 

Messrs. Bros.’ (Lonpon), Ltp., exhibit comprised 
a complete range of indicating and recording switchboard am 
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portable instruments, test sets, Wheatstone apparatus, gal- 
vanometers, Wheatstone bridges, chemically-engraved name- 
plates, small motors for telegraph work, steam and oil engine 
indicators, tachometers, frequency indicators and vibration. 
tachometers of the resonant reed pattern, a ship’s electric log 
as used in the British and other navies, gyrostat parts as used in 
gyro compasses for marine work, &c. We particularly noticed 
the ‘‘ Multiversal ’’ testing set, fig. 6, which is an improved de- 
sign of the well-known “‘ Century ”’ mains test set. Its range 
has been very considerably extended, and it is now direct read- 
ing from 0.75 millivolt to 1,200 volts, and from 1 micro-ampere 
upwards to any amount of current, the higher ranges of 


Fic. 6.—A ‘‘ MottiversaL TestinG 


current being measured by means of external shunts. ‘I'he 
instrument is provided with an arrangement whereby an ex- 
ternal dial can be inserted in the variable arm of the Wheat- 
stone bridge portion of the apparatus when measuring re- 
sistance, so that its range may be extended ten times. ‘lhe 
set is now sent out with a booklet, containing instructions 
and diagrams of connections for making the various ‘ests. 
The workshop ohmmeter is a new instrument having a double 
range, and provided with the necessary terminal board ‘or 


Fic. 7.—A ‘‘ Untt”’ Test Ser. 


attaching the resistance to be measured. It gives a direct 
reading in ohms, and can be calibrated for ranges up to 10,000 
ohms. We also noticed a series of moving-coil instruments in 
pressed-metal cases, with either open dials or the ordinary 
enclosed dial with a metal front, having 120 degrees angular 
deflection. These instruments have the same scale length as 
dial diameter. thus an 8-in. instrument has an 8-in. scale. 
The ‘‘ Unit "’ test set, fig. 7, consists of a precision moving- 
coil instrument, and is arranged with separate shunts and 
series resistances for measuring current and voltage up to any 
amount. The instrument itself is considerably more sensitive 
than the usual millivoltmeter and has a high resistance. It 
gives a full scale deflection for 45 millivolts, and has an in- 
ternal resistance of 10 ohms. By means of a third terminal 
a self-contained voltage range of 3 volts is obtained with a 
total resistance of 1,000 ohms. 

Messrs. A. GALLENKAMP & Co., Ltp., showed a selection 
of electrically-heated vertical and horizontal tube furnaces; 
also muffle furnaces, explosion tube furnaces for heating sub- 
stances in sealed glass tubes, and organic combustion and 
crucible furnaces. The firm’s electro-titration apparatus can 
be used for such purposes as hydrogen-ion concentration 
measurements (PH), preparation of accurately neutral or 
buffer solutions, and acid-alkali, or oxidation, titrations. 

The Zenith MANUFACTURING Co. covered its stand with 
many shapes and kinds of resistances and rheostats. It also 
showed the ‘ Zenith’ magnetic rectifier under working 
conditions. 

(To be continued.) 


NEW ELECTRICAL DEVICES, 
AND PLANT. 
Readers are invited to submit particulars ef new or improved devices 


and apparatus, which will be published if considered of sufficient 
interest. 


FITTINGS, 


A C.T.S. Connector Box. 


In our issue of June 18th, 1920, we gave some particulars 
of a connector box for metal-sheathed cables, designed by Mr. 
White, A.M.I.E.E., 1, Cumberland Street, Deansgate, Man- 
chester. The same inventor has now adapted the idea to a 
connector box for c.t.s. or tough-rubber-sheathed cables. The 


Fic. 1.—UnrversaL Connector Box ror C.T.S. Castes. 


new box (fig. 1) is made of a fireproof insulating material 
As in the box previously described, the entry slots are so 
spaced that any arrangement of cables—straight through, tee, 
right-angle, 3 or 4-way, can be obtained, while the entries 
not required are covered in. The cover has four slots at equal 
distances round its flange. Terminals are moulded into four 
lugs, and marks on the inside of the bottom portion of the box 
indicate the correct slots for each arrangement. By the adop- 
tion of a ‘‘ universal ’”’ box of this nature the stocking of four 
different kinds of box is obviated. 


Electric Garage Heaters. 


Fig. 2 illustrates one of a series of electric heaters specially 
designed for garages and similar places by Etectric Fires, 
Lrp., King Street, Norwich. These have been made to pro- 
vide an efficient heating system working at a comparatively 
low temperature, viz., 250 deg. F. The heaters are strongly 
constructed of steel plate (there are no easily-broken cast 
parts), and consist of a series of fins, which dissipate the heat 
generated in a number of elements clamped tightly in water- 
tight casings between the plates. The apparatus reaches its 
normal working temperature within a few minutes of switch- 
ing on, and when this point is reached the convection of air 


Fig. 2.—An Evectric GARAGE HEATER. 


between the fins carries away the heat generated so 
efficiently that the surface temperature does not rise above 
the limit mentioned. It is stated that even when the heater 
has been on for a considerable time it is safe to sprinkle 
petrol on it, and that it can be covered with tissue paper with- 
out risk of fire. The heaters are made in four standard sizes, 
250, 500, 750, and 1,000 watts and their weights range from 
7 to 25 |b. 
Machines for Armature Construction. 


We have received from Messrs. JoHn & Co., Ltp., 
34, Victoria Street, S.W.1, some particulars of recently- 
designed machines for use in the construction of armatures 
and commutators. Fig. 3 shows a banding lathe, which 
can also be used for general turning. The height of centres 
is 15 in., and the lathe will take armatures up to 22 im. 
diameter by 4 ft. 9 in. length of spindle. A reversing counter- 
shaft is provided, and the headstock spindle revolves in the 
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reverse direction when banding is being done. A substantial 
brake is provided in a convenient position to hold the spindle 
stationary against 4 maximum tension of 2 cwt. on the wire, 
whilst the coils of banding are being soldered by the operator. 
Brackets are provided at the rear of the carriage for holding 
a drum of banding wire, which passes under the bed to a 
guide pulley on the apron of the carriage. After passing 
through an initial tension clamp it reaches the main tension 
drum. It passes twice round this drum, which is controlled 
by an adjustable band brake, giving a smooth action and 


Fic. 3.—An ARMATURE-BANDING LATHE. 


powerful control up to the maximum tension required, and 
then continues over to the work. Eight rates of turning feeds 
are provided, and four rates for banding with 16 S.W.G. and 
finer wire, whilst nine spindle speeds give a range from 15 
to 290 r.p.m. The lathe weighs approximately 33 tons. 

Another machine 1s specially aesigned for balancing arma- 
tures, pulleys, cones, &c., and has been found in practice to 
be very efficient. No setting or adjusting is necessary apart 


~ 


from the length, and the machine can be easily moved from 
one part of the machine shop to another. ‘The shaft 1s 
mounted on disks made of chilled iron and accurately ground, 
The pivots run in ball bearings, and so ensure extreme sensi- 
tiveness to any irregularity in balance. In a test an arma- 
ture weighing 6 cwt., mounted on a 23-in. diameter shaft was 
used, and it was found that a weight of 2} ounces suspended 
7 in. from the centre was sufficient to produce motion of the 
armature. The balancer can support a weight of 5,000 Ib., 

and armatures up to 6 ft. diameter and 6 ft. long can be 
tested upon it. 

Fig. 4 shows a machine designed for cutting down the 
mica insulating strips below the surface of the commutator 
bars. The construction embodies an up-to-date crank shaping 
head, with box body, in conjunction with a long bed and 


Fic. 4.—A Commoutator NotcHInGc MACHINE. 


headstocks, that support armatures of varying length up to 
4 ft. 7 in. overall and 22 in. diameter. These are mounted 
between the centres, with the commutator close to the shaper 
head, which has adjustment for length and position of stroke, 
and down-feed adjustment to regulate the cut, all arranged 
to deal with any commutator on an armature of normal 
design within the capacity of the machine. The loose 
headstock is fitted with worm- wheel dividing apparatus, con- 
trolled by a dividing arm and dial situated conveniently for 
the overator when standing close to the cutting tool. The 
machine can deal with commutators from it in. to 17 in. 
diameter by 12 in. long: it weighs about 22 cwt. 


BUSINESS 


NOTES. 


Bankruptcy Proceedings.—JoHn Howarp Ilorkins (for- 
merly trading as the hilectrical Maintenance Co.), late of 
140, Wardour Street, W.—Lhe receiving order in this case 
was made at the London Bankruptcy Court on November 
30th, and the first meeting of creditors was recently held 
before Mr. F. T. Garton, Official Receiver. It appeare — 
the debtor’s statements that he began business on 
own account as an electrical engineer in July, 1918, at ar 
Shaftesbury Avenue, W.C., under the above style. ‘It was 
originally intended that the business should be that of main- 
taining kinema electrical plant, but it developed into a 
kinema equipment business. The debtor provided £1,000 
capital. In March, 1920, a Mr. C. A. Hale joined him in 
partnership and introduced £3,000, of which the debtor 
received £1,200 personally, and the balance was put into the 
business in the shape of capital. The debtor and his part- 
ner, however, were unable to agree, and it was arranged that 
the latter should be bought out for £5,000, of which £500 
was to be paid down and the balance by weekly instalments 
of £40. In all £750 had been paid to Mr. Hale under that 
agreement. It further appeared that in consequence of the 
debtor’s not being conversant with the equipment part of the 
business, various mistakes were made, which resulted in the 
loss of orders. A private meeting of the creditors was held, 
the result of which was that the debtor executed a deed of 
assignment, under which Mr. Oliver Sunderland, accountant, 
19, Eastcheap, E.C., acting as trustee, took over the assets 
which the debtor estimated would produce a dividend of 12s. 
in the £ on liabilities of £20,000. The petitioning creditor, 
Mr. Julius Raymon, refused to accept the terms of the deed 
and instituted these bankruptcy proceedings. The debtor be- 
lieved that the whole of the assets had been realised and 
that a dividend of 2s. in the £ had been paid, but he did not 
know the present position. except that the business had 
been closed’and the effects had been sold by auction. Apart 


from the liabilities under the deed, the debtor owed £950 to 
the petitioning creditor, and he had no separate assets. The 
failure was attributed to loss on the trading owing to the 
debtor’s inexperience of the business. A _ resolution was 
passed for Mr. Maurice Hyam, C.A., 60, Chancery Lane, 
W.C., to act as trustee and administer the estate in bank- 
ruptcy. 

A. J. Witcox, motor and electrical engineer, The Garage, 
Farnham Common, Bucks.—First meeting January 16th at 
20, Russell Square, W.C.1; public examination February 10th, 
at the Town Hall, Windsor. 

BERNARD Barnett, electrical engineer, of 104, Whitechapel 
Road, E., and 100, Bethune Road, Stamford Hill, N.—The 
first ‘meeting of creditors under this failure was held last 
Friday at the London Bankruptcy Court before Mr. W. P. 
Bowyer, Senior Official Recciver. The receiving order was 
made on December 20th. The Chairman reported that the 
debtor had stated that in 1914 or 1915 he took a lease of a 
house, shop, and factory premises at 104, Whitechapel Road. 
In March last he executed some work at a kinema and 
cigarette tube machinery works belonging to Messrs. Heller 
and Cederman, and subsequently those two gentlemen joined 
him in partnership, the idea being to extend the electrical 
business to the West End. On July 29th last, however, they 
served the debtor with a notice for the dissolution of the 
partnership, and a receiver was appointed. The debtor esti- 
mated his liabilities at between £500 and £800, against assets 
valued at £800, and he attributed his present position to over- 
confidence in the manager, book-keeper, and partners. In the 
absence of a quorum the meeting was adjourned with a view 
to the appointment of a trustee. 

R. A. Depieper, late 102 now 53, Frodingham Road, Scun- 
thorpe, Lincs.—First meeting, January 18th, at the Official 
Receiver’s Office, St. Mary’s Chambers, Great Grimsby. 
Public examination, February 2nd. 
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Company Liquidations.—Hupson’s ExectricaL ENGINEER- 
ING LTD., Leeas.—l'he Committee of Inspection which 
was appointed at a meeting of creditors held in August last 
has not tound it possibie to effect a sale of the busimess as 
a gomg concern, and the offer of the whole of the stock- 
in-urade, &c., for sale by auction was not successful, as the 
prices offered were so low that a very large portion of the 
lots were withdrawn. ‘lo date the liquidator has only been 
able to discharge the debenture loan of £2,000 to the extent 
of £1,000. In the Committee’s opinion there is no hope what- 
ever of any surplus accruing to unsecured creditors, and they 
have accordingly left the completion of the administration of 
affairs in the hands of Mr. W. Emmerson, of Leeds, who, in 
addition to acting as liquidator, is receiver and manager on 
behalf of the debenture holders. 

ELeEctrRicAL DEVELOPMENT & Finance Corporation, Lip.— 
Meeting of creditors January 17th at 90, Cannon Street, E.C. 
Liquidator, Mr. W. B. Stone. Voluntary liquidation. 

GLose Exectric Co., Lrp.—The liquidator (Mr. W. Os- 
borne) announces a second and final dividend of 1s. lid. 
in the £. 

AUTOMOBILE ELECTRICAL Lrtp., Euston Road, 
London, N.W.—A meeting of creditors was held recently at 
the offices of Messrs. Cole, Dickin & Hills, C.A., Sardinia 
House, Sardinia Street, Kingsway, W.C. Mr. N. J. Dodd, 
the liquidator in the voluntary liquidation of the company, 
submitted a statement of affairs, which showed unsecured 
liabilities of £815. Of that amount £263 was due to the trade, 
£44 to the bank, and the balance represented the unsecured 
amount due to the debenture holders. The claim of the bank 


‘amounted to £194, but it held securities valued at £150. 


The net assets were £160. This was insufficient to meet the 
claims of the debenture holders, which amounted to £512, 
and there was no balance available for the ordinary creditors. 
It was reported that the company was incorporated in Janu- 
ary, 1920, with a nominal capital of £1,000. The issued 
capital was £795. The debentures were in order, and it was 
pointed out that there was nothing available for the creditors. 
No resolution was passed, and the voluntary liquidation of 
the company will therefore be continued by Mr. Doda. The 
following are creditors :— 


£ 

Brown Bros. Perra Engineering Co. _... a9 
General Electric Co. 47 Vandervell, C. A., & Co. a 
Jeal, W. S., & Ebury Engineer- Cellins Electrical Co. _...... a 
ing Co., Ltd. on . 15 Webbs Advertising Agency ae, 


Puanet Exectric Co., Lrp.—Winding up voluntarily. Liqui- 
dator: Mr. S. H. Swallow, 67, Broad Street Avenue, E.C.2. 

Hooton & Port District E.ectric Surety Co., 
Lap.—Winding up voluntarily. Liquidator: Mr. S. S. Daw- 
son, 51, North John Street, Liverpool. 

Bar Meter Co., Lrp.—Meeting, February 10th, at 124, Fins- 
bury Pavement House, E.C.2, to hear an account of the wind- 
ing-up from the liquidator, Mr. J, E. Denney. 


Trade Announcements.—The business formerly carried 
on under the style of GaLLWey, PauL & BarKER, engineers, 
contractors, &c., of 40-41, Great Marlborough Street, London, 
\V., has been incorporated as a private company, and will 
be carried on as Paul & Barker, Ltd., under the personal 
direction of Messrs. U. G. de Berker and A. G. Spencer, 
directors. 

Mr. Asuizy Pore has commenced business on his own 
account at Toddington, near Dunstable, where he is acting as 
agent for the Moorlands Engineering Co., Ltd., of Leek, 
manufacturers of pumps, &c. He is also agent for various 
counties for Messrs. Crowther & Osborn, L.td., manufacturers 
of the ** Sceando ”’ lamps, and is specialising in street, work- 
shop, and shop-lighting fittings. . 

Tue LiverrooL Execrric CasLe Co., Lirp., has removed 
its London office from 219, Tottenham Court Road, London, 
W.1, to 9, Playhouse Yard, Golden Lane, London, E.C.1 (the 
offices of the London Electric Wire Co. and Smith’s, Ltd., 
with whom it is associated), where large and complete 
stocks of all ordinary types of rubber insulated cables and 
flexibles and C.T.S. cables and flexibles will be carried. 

Among the new companies registered in Scotland last week 
was: STANDARD WIRING ELECTRICIANS AND ENGINEERS, mer- 
chants, manufacturers, &c., private company. Capital, £1,000 
in £1 shares. Office, 37, Bank Street, Kilmarnock. 

Messrs. Ropert Witson and James G. Dickson have com- 
menced business as electrical engineers at 183, High Street, 
Ayr. Mr. Wilson was for over 26 years manager of the elec- 
trical department of Reid & Co., Ayr, and Mr. Dickson was 
the firm’s leading electrician for over 20 years. 

Messrs. TayLor, Tunnicuirr & Co. have acquired a half 
interest in the patent No. 130,172 granted to Mr. J. A. Col- 
quhoun for electric heating elements, in which the actual 
heating portion of the conductor is éntirely enclosed in fire- 
proof beads, which are raised to a red heat by the passage 
of a current. A heating element of this type was described 
and illustrated in our issue of August 20th, 1920. 

Mr. N. W. PRAnGNELL, of 47, Pilgrim Street, Newcastle- 
upon-Tyne, has been appointed Northern area representative 
for the following firms :— 

Twiss Electric Transmission, Ltd.; London Electric Firm; Electric Street 
Lightimg Apparatus Co.; Venner Time Switches; Berry’s Electric, Ltd.; 
Scholey & &.. Ltd.;, Automatic & Electric Furnaces, Ltd.; Chadburn's (Ship) 
Tel®graph Co., Ltd. (land interests); Ewart & Son, Ltd. 


Messrs. S. G. Brown, Ltp., whose works are at Victoria 
Road, North Acton, W., have lately opened a London depot 
at 19, Mortimer Street, W., where their electrical specialities 
and gyro compass may be inspected. 


Catalogues and Lists.—THe Macintosh Caste Co., Lap., 
Rice Lane, Walton, Liverpool.—A catalogue containing 
numerous ulustrations of the tirm’s cables. 

Messrs. A. P. LUNDBERG & Sons, 477-489, Liverpool Road, 
N./.—Leaflet 5. 39, illustrating and describing series-paralle! 
tumbler switches. Priced. 

‘HE ENTERPRISE MANUFACTURING Co., Gun Street Electrical 
Works, #.1.—January price ust of electrical accessories and 
appliances, including jamphoiders, switches, irons, ketties, 
luses, cables, and wires. 

Messrs. E. P. Attam & Co., 107-109, Gray’s Inn Road, 
peat stock list of d.c. motors, ranging Irom 1 to 

-p. 

Messrs. JuLius Sax & Co., Lrp., 24a, High Street, New 
Oxford Street, W.C.2.—A comprehensive catalogue (72 pp.) 
of electrical accessories, including bells, indicators, relays, 
bell-pushes, wall plugs, ceiling roses, bow! lighting fittmgs, 
Holophane retlectors, &c. Fuily priced and illustrated. 

THE OVERSEAS ENGINEERING Co., Lap., 68-70, Great Eastern 
Street, E.C.2.—List No. 195, dealing with ‘* Overseas- 
National ’’ electric lighting sets; List No. %8, describing 
Zenith’ and Overseas-Federal’’ oil engines; and List 
No. 54, advertising ‘‘ Overseas’ flour mills. All priced and 
illustrated. 

Messrs. THoMas BroapsBent & Sons, Lap., Huddersfield.— 
An envelope-folder illustrating a number of automatic centri- 
fugal clutches. 

THE Priory ELECTRICAL ENGINEERING Co., Bath Street, Bir- 
mingham.—A catalogue giving illustrations and particulars of 
Priory distribution boards, ceiling fittings, fuses, and 
cut-outs. 

Tue Retay Automatic TELEPHONE Co., Marconi House, 
Strand, W.C.2.—An illustrated booklet containing a concise 
non-technical description of the ‘* Relay ’’ automatic telephone 
system. 

ELECTRICAL COMPONENTS, Lip., 90, Great Charles Street, 
Snow Hill, Birmingham.—List No. 93, giving particulars and 
prices of numerous electrical accessories, including cut-outs, 
bowl fittings, switches, lampholders, flexibles, «&c. 


_ Tue Stanton Ironworks Co., Lrp., near Nottingham.—An 
illustrated card advertising Stanton-Hume reinforced concrete 
pipe; also a pamphlet giving dimensions and weights of 
cast-iron pipes. 

Messrs. L. G. Hawkins & Co., 116, Charing Cross Road, 
W.C.2.—An illustrated and priced leaflet dealing with the 
Universal ’’ portable electric radiator. 

EpMmunpbsons ELecrricity Corporation, Lirp., Broad Sane- 
tuary Chambers, Ll, Tothill Street, S.W.1.—‘‘A_ Practical 
Suggestion to Farmers,’ an illustrated booklet giving par- 
ticulars of small lighting and power plants, with estimates 
of cost. 

Hovopnane, 12, Carteret Street, S.W.1.—A pamphlet 
ilustrating and describing the Holophane daylight 
unit for colour matching. 

Tue Betpam Tyre Co. (1920), Lap., Windmill Road, Brent- 
ford.—A report of tests carried out at the National Physical 
Laboratory upon ‘‘ Beldalite *’ moulded overhead line insu- 
lators. 

Epison Swan Exectric Co., Ponders End.—Wall 
show-card of the Royal Ediswan * Fullolite ’’ gasfilled lamp 
(30 watts and upwards). 


Calendars and Almanacs.—Messrs. W. H. SUGDEN AND 
Co., of Wakering Road, Barking, have sent us a wall calen- 
dar with monthly slips in a red frame. On the back there 
is a complete calendar for the year. 

From Messrs. ©. & T. Earte, Lrp., of Wilmington, Hull, 
we have received a set of large monthly date sheets for 1922. 

The D.P. Batrery Co., Lap., of Bakewell, Derbyshire, has 
chosen as the pictorial feature for its 1922 calendar a 
coloured view of Peveril Castle (a Norman fortress rendered 
of romantic interest by Scott’s novel, ** Peveril of the Peak ’’), 
in the vicinity of which the D.P. works is situated. é 

Messrs. SmitH & Co., of 17, West Tower Street, Carlisle, 
have issued a wall calendar with monthly sheets for 1922. 

Messrs. Stewart & Lioyps, Lrp., have sent us a set of 
monthly date cards for 1922 in their usual very neat white 
and gold desk or wall frame. 

Messrs. Frank V. Coutins & Co., of 155, Kingston Road, 
Wimbledon, $.W.19, have prepared a wall calendar with 
monthly slips for 1922 below a coloured view giving a 
‘*Glimpse of the Summer Sea.” 

The Lea Recorper Co., Lrp., of 28, Deansgate, Manchester, 
has sent us a desk calendar block with ample daily spaces 
for 1922. 

The A.C. Curmmnc & Wetptne Co., Lap., of 25-27, Theo- 
bald’s Road, London, W.C.1, has issued a calendar for 1922 
with monthly sheets, a small memoranda space being left 
at the bottom. 
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Messrs. J. H. Woou.isckorr & Co., of New Quay, Liver- 
pool, have issued a wall calendar, consisting of a block of 
daily slips. 

From Messrs. H. Dunn & Son, of 32, Newington Cause- 
way, London, 8.E., we have also received a calendar with 
daily slips for 19232. 


Catalogues ~-Wanted.—Information has been received in 
the Department of Overseas Trade that the Director of the 
Public Works Department, Bagdad, Iraq, is anxious to ob- 
tain catalogues, designs, specifications, prices, &c., of various 
machinery and equipment, including electric lighting and 
power plant, pumping plants, and small electric lighting 
sets, fans, and accessories. 

Messrs. Sreete, Turner & WRIGHT, of 333, Argyle Street, 
Glasgow, who are undertaking electrical mining contracting, 
wish to receive catalogues and price lists of switchgear, &c., 
applicable to mining. 


For Sale.—The L. & N.W. Ry. Co. has for disposal rotary 
converting plant, whch at maker’s works, two 150-kW 
rotary converters, and two 165-kVA 3-phase static trans- 
formers. 

Burnley Corporation electricity’ department invites offers 
for one 250-kW triple expansion Belliss-Dick, Kerr generating 
set with condensing plant, and one Lancashire boiler, 30 ft. 
by 8 ft., with superheater and Bennis stoker. (See our adver- 
tisement pages to-day.) 


Book Notices.—Electrical Installation Rules and Tables. 
Compiled by W. S. Ibbetson, B.Sc., A.M.Inst,E.E. (60 pp.). 
London: E. & F. N. Spon. Price 1s. 6d.—This vest- 
pocket reference book contains a wealth of information 
upon many branches of electrical engineering. The tables 
include full details of sizes and current-carrying capacities of 
wires and cables up to 1 sq. in. section; sizes of cables in 
relation to numbers of lamps of various voltages; currents 
taken by loads at various voltages; particulars of fuses; 
intensity of illumination required in certain situations; 
capacity of conduits; details of motors, such as efficiency, 
consumption, and cost : and many other useful data. 

‘The Textile Recorder Year Book, 1922’ (662 pp.). Man- 
chester: John Heywood, Ltd. Price 7s. 6d. net.—Among 
the mass of varied information contained in this compendium 
electricity naturally finds a place, and for this reason the 
electrical engineer may consider it of value to himself. 
The application of electric power to textile mill machinery is 
dealt with in a condensed manner. The characteristics of 
the various machines, such as their consumption, speed, and 
nature of running—continuous or intermittent—are touched 
upon, and advice as to the best type of motor to employ in 
individual cases is given. For the guidance of the non-elec- 
trical mill manager alternating and direct currents are com- 
pared, and brief descriptions of several types of motors, indi- 
cating their best applications, are included. A brief section 
is devoted to the consideration of electric lighting, in which 
suggestions are made as to the correct types of lamps and 
reflectors to be employed, together with notes on the intensity 
of illumination required in certain parts of buildings. In the 
transport section the possibility of the use of electric vehicles 
appears to have been overlooked. In comparing factory 
power plant costs the conclusion arrived at is that, owing to 
the cost of the supply from public sources, generally, the 
scrapping of up-to-date steam plant in favour of electricity is 
not profitable. The many advantages of a public supply are, 
however, set out, and it seems probable that these would 
counterbalance the apparent extra cost. a 

‘Science Abstracts, A & B.”’ Vol. XXIV, Part 12. No. 
288. December zm, 1921. London: E. & F. N. Spon, Ltd. 
Price Qs. 6d. each 

“Coalition Government—a League of Parties as an Efficient 
Method of Government,’’ by O. F. Maclagan. London: 
Purbrook & Eyres, 96a & 98a, Old Street, E.C. Price 2d. 


Crompton’s New Power Plant.—Messrs. Crompton & Co., 
Lap., of Chelmsford, are shortly putting into service a new 
power station to supply their works in lieu of the existing 
steam plant. The building contains three 550-h.p. Diesel 
engines, made by Sulzer, of Switzerland, direct coupled to 
375-kW d.c. generators of the firm’s own construction. 


Electrical Apparatus in Capetown.—The British and South 
African Export Gazette states that the removal of supply 
restrictions has given an immediate impetus to the local 
market for fittings, cooking, and heating apparatus, &c. Con- 
trary to the general impression, the bulk of the electrical 
plant of this type sold in South Africa is of British, and not 
American, manufacture, and although a certain amount of 
German competition is being felt, the British article is pre- 
ferred even if the price is slightly higher. Taking the Union’s 
trade in electrical material and machinery as a whole, it is 
very significant that, unlike many lines, “purchases last’ year 
were greatly in excess of those in 1920, the business in cook- 
ing and heating apparatus alone being worth £35,692 in the 
first nine months of 1921, as compared with £28,195 for the 
same period in 1920. 


Capital Reduction.—A petition for confirming the — 
tion of the capital of P. R. Jackson & Co., Ltd., and Reduced 
from £120,000 to £60,000, is to be heard on January 17th. 


Factory Sales in 1921.—In the course of a review of the 
past year’s operations in the disposal of factories, wharves, 
warehouses, land, &c., Messrs. Leopotp Farmer & Sons say 
that they consider that in spite of the general commercial de- 
pression the year’s trading was satisfactory, although not up 
to the standard of 1920. *‘* Prices have not dropped, but activi- 
ties have been somewhat stationary. ‘ Prices depend 
upon supply and demand and whether a vendor has to realise 
or not. . . . In the varied negotiations which we have 
conducted over the year we have not found any panic desire 
to get out at any price. Fewer new issues of capital 
for existing and new companies took place, owing to the 
lack of available ready money, but valuations on this basis 
have been made by us of buildings, plant, machinery, Xc., 
approximating one and a quarter million pounds. Loans by 
banks, insurance companies, and investors have not been so 
readily forthcoming, but in this branch we have been actively 
employed during the year in valuations, and we should like 
to see a greater desire by investors to lend on mortgage on 
factory property, which is an excellent security, and on which 
a good rate of interest could be obtained. We have conducted 
a great number of sales of plant and machinery during the 
year, and, apart from engineering equipment, the prices “have 
been good. At the present time there is a steady demand by 
established firms, also new concerns, for factory property, and 
we look forward in the New Year to industrial activity and the 
disposal of a large number of factories, &c.”’ 


Census of Production.—A Board of Trade order has been 
issued for taking in 1923 a census in respect of the production 
of the year 1922. 

Brazilian Rubber Industry.—According to a Financial 
Times dispatch from Rio de Janeiro, the Brazilian Government, 
in addition to the recently-voted credit of 25,000 contos (nomi- 
nally £1,250,000) for the assistance of rubber producers, is 
engaged upon a scheme to assist the communities of the State 
of Amazonas, which are badly affected by the rubber crisis. 


New South Wales and Trade with Germany.—The Cham- 
ber of Manufacturers has been officially informed that trade 
with Germany will not be resumed until the proposed Tuarifl 
Board has been formed and the Anti-Dumping Act is in opera- 
tion.—Reuter (Sydney, January 6th). 

The Japanese Commercial Mission.—The Japanese dele- 
gates were at Coventry, Birmingham, and Sheffield last week, 
and among other works, hy sited were those of Messrs. Alfred 
Herbert, Tangyes, Ltd., W. & T. Avery, Ltd., and the English 
Electric Co., Ltd. Ina pd. h at a luncheon at Birmingham, 
Mr. Neville Chamberlain, M.P., said that we recognised that 
Japan was a great industrial rival so far as the East was con- 
cerned, but the East was big enough for both nations. At a 
conference between the delegates and the Birmingham Cham- 
ber of Commerce it was stated that Japan was organising an 
exhibition similar to our British Industries Fair. The matters 
discussed included the problem of the international protection 
of trade-marks and indications of origin. 


British Trade Mark Applications.—\ppended is a sum- 
mary of the recent applications for British trade marks in 
respect of goods and productions connected with the electrical 
trades and industries :— 

Quixup. No. 419,372. Class 13. Electric cooking utensils. 
General Electric Co., Ltd., Magnet House, Kingsway, Lon- 
don, W.C. October 8th, 1921. 

Silea. No. 420,245. Class 13. Sparking plugs for internal- 
combustion engines. Philip Challis, 30, Carlisle Mansions, 
Victoria, London, S.W. November 5th, 1921. 

H.E.E.M.A.F. "(lettering and design). No. 418,373. Class 
6. Electrical machinery and parts of same. Hengelsche Elek- 
trische en Mechanische Apparaten Fabriek, 5, Bornschestraat, 
Hengelo (O), Holland. September 2nd, 1921. 

Callender Cable (lettering and design). No. 419,340. Class 
8. Electric cables. Callender’s Cable and Construction Co., 
Ltd., Hamilton House, Victoria Embankment, London, E.C. 
October 7th, 1921. 

F.M. 100 per cent. (lettering and design). No. 413,048. 
Class 6. Dynamos and motors, &c. Fairbanks, Morse & Co., 
900, South Wabash Avenue, Chicago. March 3rd, 1921. 

R.O.A. (lettering and design). No. 418,775. Class 8. 
Thermionic valves. The Mullard Radio Valve Co., Ltd., 35a, 
Claybrook Road, Hammersmith, London, W. September 
22nd, 1921. 

CorrecTion.—In the Execrricaa Review for September 
8rd, 1921, page 407, two errors occurred in the list of appli- 
cations by the Osram Co.. of Berlin, for certain British trade 
marks. The third item in the list there given should read 
“Osa,” not “O.A.,”’ and the eighth item should be 
‘** Durosa,’’ not ‘* Dursoa.”’ 

Unemployment.—An increase in the number of unemployed 
persons was shown in the Ministry of Labour returns on De- 
cember 30th. The total was 1,885,300, as against 1,813,710 a 
week earlier. The number of workers on short time on 
December 22nd was 270,747, a decrease of about 5,000 in the 
week. : 

Electric Vehicles in Germany.—The Deutsche Elektro- 
mobil und Motoren Werke Gesellschaft is the name of a new 
undertaking which has lately been formed at 35, Konigstrasse, 
Hanover, with a capital of 1,000,000 marks, to construct elec- 
tric motor vehicles, motors, &c. 
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Patent Restoration.—An order has been made restoring 
patent No. 11,387, of 1912, for ‘* Improvements in rotary 
pumps or motors,”’ granted to Frank Reaugh. 


Patent Revocations.—An order was made on January 3rd, 
1922, revoking the undermentioned letters patent :—No. 5,54, 
of iylz, for ‘ Process of manufacturing negative electrodes for 
alkaline accumulators’; No. 72, of 1914, for ** Process for 
restoring the activity of a positive electrode mass for alkaline 
uccumulators ’’; and No. 123, of 1914, for ** Lmprovements re- 
lating to electric accumulator cells,”’ al! granted to Svenska 
Ackumulator, Aktiebolaget Jungner. 


New French Companies.—Sociclé Llectrique de 
le Céte Roannaise is now the style of the firm of Vallas-Loisei, 
converted into a société anonyme with capital cf 252,000 Ir. 
its objects are the installation of electric generating stations 
and ottices at St. Just-en-Chevalet (Loire). 

There has been formed at Paris (29, Rue de, la Votte) the 
Société d’Installations et de Montages d’ Usines, with a capital 
of 100,000 fr. Its objects are the building,and equipment cf 
generating works. 

The acquisition and development of waterfalls in general is 
the scope of the Hydroélectrique du Doubs, a company just 
constituted at Paris (94, Rue St. Lazare), with a capital of 
100,000 fr. 

New Italian Companies.—There has been formed at Turin 
the Consorzio Impianti Trazione Llettrica, with a capital of 
1,000,000 lire, of which 300,000 lire is paid up. 

A trust company has been constituted at Turin embracing 
the Societa Fiat, the Societa Officine di Saviglione, and the 
Societa Idroelettrica Piemonte, with the object of electrifying 
railway and tramway lines. 

With a capital of 300,000 lire has been embodied at Milan 
the Societa Anonima Impresa Elettrica Pollentina. 

Idroelettrica Cuneo Fossanese is the style of a company 
formed at Cuneo, with a capital of 300,000 lire, for the genera- 
tion and distribution of electric energy. 

Under the style of Societa Anonima Idroelettrica del Porara 
a company has been established at Perticeno di Sassoferrato. 


Sequestration.—The estates of R. Anderson Wilson, 
mechanical and electrical engineer, 19, Waterloo Street, Glas- 
gow, were sequestrated on January 4th, 1922, by the Sheriff 
of the County of Lanark at Glasgow. Meeting of ‘creditors, 
January 16th, at Faculty Hall, St. George’s Place, Glasgow. 
Particulars of claims by May 4th to Fergusson & Ross, agents, 
30, Renfield Street, Glasgow. 


Socials.—The second annual Christmas party of the Halifax 
Corporation tramway employés’ children took place on Janu- 
ary 3rd at the Tramways Club. 


The British Empire Exhibition—The work upon this 
exhibition was inaugurated on January 10th by the Duke of 
York, who cut the first sod of the site at Wembley Park. 


The Port of Swansea.—The Swansea Harbour Trust has 
issued un official handbook for the current year, under the 
title The Port of Swansea.’ For the information of 
manufacturers, shippers, and others, the general manager, 
Mr. P. W. Phillips, refers to the industrial facilities offered 
by the port, its harbours, its docks, the 500 works and col- 
lieries within a radius of 20 miles, harbour and dock rates and 
charges, and the merits of Swansea as a distributing centre 
for South Wales. There are large areas of available land 
suitable for the erection of large works and industries. 


Electrical Wages in Cape Town.—The agreement between 
the Electrical Contractors’ Association and the Electrical 
Trades Union, with regard to wages, expired on December 
3lst. The Association has made an offer to the Union to pay 
2s. 6d. per hour to competent men, but the Union considers 
that the men should have the same rate of pay as men in the 
building trades, viz., 3s. 2d. per hour until March 3lst, when 
a further agreement will be come to. 


Czecho-Slovakian Glassware, &c.—.\ showroom has been 
recently opened at 114, New Oxford Street, W.C.1, by Messrs. 
Ricuson & Co. At these premises numerous lighting fittings, 
manufactured at Steinschénau, Czecho-Slovakia, are displayed. 
Crystal chandeliers form some of the principal exhibits, and 
all these are extremely ornate and of excellent workmanship. 
Various types of glassware bowls are shown, these including 
many-coloured mosaics, either leaded together or held by a 
special compound. Many beautiful designs executed in 
mother-of-pearl and shells are also on view. Another feature 
is a range of lanterns decorated with 18th-century silhouettes. 
Many of the bowls and lanterns are coloured by means of a 
special material known as “ Batik,’’ which is held between 
two pieces of glass. 


A Conundrum.—Readers of our advertisement pages will 
find there a cryptic numerical announcement on which they 
may exercise their ingenuity. We don’t know the solution, 
bnt we are assured that one will be forthcoming by and bv. 
Unfortunately there is no indication that a prize will be 
awarded to the successful solver ! 


British Trade and the German Indemnity.—Speaking on 
Economic Effect of the German Indemnity at a meet- 
ing of the 1912 Club, held in the City of London, Mr. Herbert 
G. Willams, M.Se., A.M.£.C.E., the secretary of the Ma- 
chine Tool Trades Association and prospective Conservative 
candidate for the Wednesbury division, said he thought the 
Germans ought to pay an indemnity, and that they could pay 
an indemnity. He also thought that the views held as w 
the size of the indemnity at the time of the last General 
Klection were very much exaggerated. He remembered a sug- 
gestion that with coal alone the Germans could pay for the 
war several times over. ‘The process of calculation was to take 
the tctal tonnages in the mines of Germany and maultiply them 
by what their value would be when raised to the surface, 
and then say the coal-mines were worth that amount. Of 
course they were worth nothing like that sum. Nine-tenths 
of the value of coal, when raised to the surface, represented 
human efiort in one form and another. The total value ot the 
coal before it was raised was, he supposed, twenty times the 
amount of the royalties which woulda be obtained in a year 
from the German coalfield. Some people had suggested that 
the German coal-mines were worth, he thought, a hundred 
thousand millions of pounds, whereas he was quite satisfied 
that the royalty owners of Germany would have been prepared 
to take £300,000,000 or £400,000,000, cash down, with the 
greatest pleasure. That illustrated the absurd kind of 
exaggeration that had taken place. The maximum of indem- 
nity a country could pay was represented by the excess of 
its exports and value of services 1t rendered to other people 
over and above its imports and the value of the services it 
received from other people. What was the effect on the 
balance of trade if Germany had to pay an indemnity, or, what 
was the same thing, if we had to repay to the United States 
the money we had borrowed and interest upon it in the 
meantime? If Germany was to pay the indemnity, she had 
got to buy less relatively from us and everybody else and sell 
more to us. If we were going to have the indemnity, what 
steps were we going to take to see that the competition was 
of the right kind, and did not do us more harm than good? 
Germany's capacity at the moment to pay a large indemnity 
was obviously small, if not in fact negligible, and the pay- 
ments she was making were made by selling for good money 
the paper which might become utterly worthless. Germany’s 
exports at present were far less than in pre-war times; her 
competition was not yet a factor in the world. That the 
Germans in the long run would have to tax themselves was 
self-evident, but that was their business, and not ours. We 
had no power to regulate the German system of taxation. Our 
national taxation equalled £20 per head, apart from local ex- 
penditure. German taxation some months ago, if we took the 
external value of the mark, was £3 per head, and if we took 
the internal value of the mark it was £7 per head. Germany 
produced practically every kind of article that we could 
produce, and other things as well. Without some regulation 
this country would be flooded with competitive German goods 
at prices below those at which we could produce. We had 
passed a peddling Act of Parliament called the Safeguarding 
of Industries Act, but he did not think this Act was adequate 
to secure the necessary regulation of German competition. 
He urged that the United Kingdom must select the form in 
which the indemnity was to be paid, and that the best 
way was by tariffs on competitive goods to counteract ex- 
change bounty. This would raise the price of those goods, 
but lower the price and increase the volume of non-competitive 
German goods. The Germans would produce more than they 
were allowed to consume, while we should consume more than 
we produced. The German — of living would be re- 
duced; ours would be raised. There was a limit to the 
period in which an indemnity could be collected. Ultimately 
the penalised country would fight rather than pay. He did 
not know what the limit was, but he doubted, taking two 
countries of equal strength, whether one could go on collect- 
ing an indemnity for more than twenty or twenty-five years. 
He thought the indemnity ought to increase by gradual steps 
until it reached its maximum annual amount in the middle 
year, which, if for a period of twenty-five years, would be 
at the end of the twelfth year, and then diminish by gradual 
steps until it was paid. Let us be careful, when some of us 
were privileged through the indemnity to consume more than 
we had produced, that we did not as a result deprive some 
of our fellow citizens of the chance of consuming anything at 
all because they were prevented from producing anything. 


Cost of Living in Germany.—According to calculations 
made by the Statistischer Reichsamt, based on the cost of 
food, heating, lighting, and lodging at the middle of the 
month, the index figure for the cost of living rose from 1397 
in November to 1550 in December, or 11 per cent. The in- 
crease compared with December, 1920, amounts to 66 per 
cent.—Reuter’s Trade Service (Berlin, January 6th). 


Fuel from Waste Material.—The Industrial Daily News 
states that a large new works is to be erected near Nottingham 
for the purpose of carrying out a new process of low-tempera- 
ture carbonisation upon ‘* smudge ’’—waste material from 
the Midland collieries. It is proposed to produce gas and oil, 
as well as briquettes for fuel, and other by-products. A com- 
nany has been formed with the title of Midland Coal Pro- 
ducts, T.td., and several large oil and colliery firms are repre- 
sented in its constitution. 
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A Hire-Purchase Credit System.—A scheme which we 
believe to be new to the electrical contracting industry of this 
country has been introduced by Messrs. L. G. Hawkins & Co., 
116, Charing Cross Road, W.C.2, to enable dealers in the 
larger *‘ Universal ’’ appliances to dispose of these on a hire- 
purchase system without incurring a iarge outlay themselves. 
Brietly the scheme is as follows :—Arrangements have been 
made with a financial trust company whereby ali deaiers who 
can submit satisfactory credit references will be able to 
finance, without drawing on their own capital, their sales 
of ** Universal ’’ electricai clothes washers, ranges, and vacuum 
cleaners, with deferred payments running over a period of 
twelve months. full particulars are emoodied in a folder 
issued by Messrs. Hawkins. 


Electrical Exhibition at Christiania.—The exhibition de- 
voted to the Utilisation of Klectric Power ’’ to be at 
Christiania, from April 22nd to May 7th, will be open to 
foreign as well as Norwegian exhibits. Further details may 
be obtained from the Exhibition Section of the Federation of 
British Industries. 


An Electrical Carnival.—Mr. E. Bronrman, of Parkstone, 
Dorset, who recently organised an electrical’ exhibition at 
Bournemouth, is arranging a novel carnival to take place 
shortly. This will be a procession of horse-drawn carts each 
carrying a huge model of an electrical appliance, such as an 
iron, a washing machine, or a cooker. It 1s proposed to copy 
actual examples of the products of firms participating in the 
scheme. 


Capital Increases in Germany.—According to statistics 
issueu from reliabie- quarters, 8b electrical and gas com- 
panies in Germany made nominal increases in their share 
capital of a total amount of 1,995.50 millions of marks in 
1921, as compared with 84 and 1,004 millions in 1920. Loans 
bearing a fixed rate of interest were offered by 31 gas and 
electrical companies for 2,365.4 millions as against 30 and 476 
millions respectively in 1920. In addition, 52 new electrical 
and gas companies were formed in 1921 with a total nominal 
capital of 1,/09 millions, contrasting with 15 companies and 
79.9 millions of marks in the previous year. A large portion 
of the capital invested in new companies applies to the 
electricity industry, the share capital of the South German 
hydro-electric works alone representing 1,625 millions of the 
total of 1,709 millions given under this heading. 


German Works in China.—It is reported that, in conjunc- 
tion with several Chinese firms, the Siemens & Halske Co. 
has formed a Chinese company at Shanghai, where a works 
has been established for the production of electrical manufac- 
tures corresponding to the requirements of the Chinese 
market. The new company has taken over the whole o: the 
German company’s organisation in China and undertaken to 
dispose of the products of the Rhine-Elbe-Union. It is pro- 
posed to’ organise branches of the company at Soochow and 
Wasik. 

Large Electric Steel Furnace.—We learn that the Ford 
Motor Co. has placed an order for ** Greaves-Etchells ’’ elec- 
tric furnaces with the Electric Furnace Construction Co. (the 
American branch of T. H. Watson & Co., of Sheffield, Ltd.), 
including the largest electric steel-melting furnace ever de- 
signed. Its capacity will be 9,000 kVA and over 60 tons 
of steel, being fitted with six electrodes. Two ‘* Greaves- 
Etchells ’’ electric furnaces are already operating at the Ford 
works at Detroit, and, in addition to the large furnace men- 
tioned above, two 10-ton ‘* Greaves-Etchells’’ furnaces are 
on order. The large furnace will be the principal melting 
unit of the new battery of electric furnaces for the Ford Co.’s 
River Rouge Works. 


An Edinburgh Housing Exhibition.—An Ideal Homes and 
Housing and Health Exhibition is to be held in the Waverley 
Market, Edinburgh, in February. No doubt electrical traders 
will be well represented in view of the popularity of electricity 
in the Corporation and other housing schemes. 

The British Industries Fair.—Work has been commenced 
upon the London section of the Fair at the White City. The 
invitations sent to overseas firms and individuals have met 
with an excellent response, and it is anticipated that the 
number of visitors to the Fair will greatly exceed the attend- 
ance in previous years. 


LIGHTING AND POWER NOTES. 


Australia.—TasMANIA.—The annual report upon the State 
hydro-electric undertaking for the year 1920-21 has recently 
been published. A large increase in production and aug- 
mented profits are shown. 

Lismore, N.S.W.—The Municipal Council has adopted an 
electricity supply scheme for the town. Two 150-kW steam- 
driven sets will be installed, and the estimated expenditure 
is £32,153. The scheme is to be proceeded with forthwith. 


Birkenhead.—Loans.—The Electricity Committee is apply- 
ing for sanction to borrow sums amounting to £6,927 for the 
provision of high-pressure plant and mains. 


Blackburn.—LINKING-UP Stations.—Important decisions 
were confirmed by the Town Council on January 5th, as the 
result of a joint meeting between the Preston and Blackburn 
Electricity Committees. It was decided that the new Black- 
burn station at Whitebirk should be connected with the pro- 
posed station at Preston by a duplicate main at an estimated 
cost of £138,000, such expenditure to be borne equally by the 
Blackburn and Preston authorities, and that arrangements 
be made for supplying customers en route. Mr. J. Robertson, 
electrical engineer of Salford, is to prepare a scheme for the 
supply of the district, and ‘his expenses are to be shared 
equally between the two authorities. Blackburn and Accring 
ton Councils are also contemplating a similar joint communi 
cation, so that the whole of the district from Accrington to 
Preston will thus be linked up. 


Bradford.—Loans.—The Council is applying to the Elec- 
tricity Commissioners for sanction to raise loans to cover 
excess expenditure on schemes previously approved by the 
City Council as follows: (a) No. 5 turbo-generator, &c., ex- 
cess incurred or to be incurred, £19,835; (b) coal handling 
—, excess, £10,540; (c) No. 6 turbo-generator, &c., excess, 

Extensions.—The Electricity Committee has asked the 
City Council to sanction further capital expenditure upon 
extensions of electricity mains, &c., up to a total of £20,vu0. 
The recommendation has been approved by the Finance 
Advisory and Co-ordination Committee. 

EXTENSION or Suprty.—The Electricity Committee has 
instructed the Town Clerk to apply to the Electricity Com- 
missioners for a special Order enabling the Corporation to 
supply electricity in the district of Clayton; and, pending 
the obtaining of such order, for ** Fringe ”’ Orders to supply 
premises in that district in cases in which applications for 
electricity may be received. 

Bognor.—F rice Repuctions.—The Electric Supply Co. has 
adopted the following revised prices: First 5U units per 
quarter, is. per unit; second 5U units per quarter, Lid. per 
unit; beyond, 10d. ‘lhe heating rate 1s now the same as vine 
power rate, viz., 6d. first 100 units, and 4d. beyond this. 


Burnley.—\.oans.—Lhe Electricity Committee recommends 
applications tor sunction w borrow the sum of 20,UW Lor 
eiectricity services, and 2£2U,UUU tor electricity mais, the 
ae to be for us long a period as the Commissioners wuiil 
allow. 


Burton-on-Trent.—Loan.—The Electricity Committee re- 
commends application to the tulectricity Commussioners tor 
sanction to borrow £20,UUU for the extension of the electricity 
undertaking. 


Caerphilly.—Etecrric Licutinc ScHeMe.—Reporting on the 
progress of the Council's electric lighting scheme, Mr. D. ‘1. 
Dalatmel, J.P., stated on January ord that all the dutticulties 
had been surmounted, and it was hoped that the installation 
of the system would be commenced within two months. 


China.—Dairen.—Some interesting figures relating to 
Dairen’s electricity supply in 1920 are published by the 
Manchuria Daily News. The total supply capacity of the 
South Manchuria Railway Co.’s electric power house, Vairen, 
is given as 4,875 kilowatts. ‘The aggregate amount yenerateu 
during 1920 was 14,074,770 kWh, returning 1,632,598 yen m 
receipts, against an outlay of 977,918 yen.—Heuter’s Trade 
Service (Shanghai). 


Continental.—Swepen.—The main transmission line be- 
tween the hydro-electric works at ‘lrollhitten and Vasteras 
has now been brought into use. It serves for transmission to 
East Gothiand and the Nalare province, and has involved an 
expenditure of 10,000,000 kronen; the pressure is 220,000 volts, 
and it will be possible to increase the present supply of 
35,000 kW to about 100,000 kW. It is considered that the 
line will form a link in the great transmission system from 
Norrland to the most southern part of Skane. 

IraLy.—Among the works which have been seriously 
affected by the shortage of power consequent upon the long 
drought is the Fiat motor works, Turin, which has electri- 
cally-driven machinery throughout, as well as electric fur- 
naces. The difficulty has been overcome by the use of 25-35 
h.p. agricultural tractors, of which there are now about 150 
in use. In normal times the company’s production of hydro- 
electric power is more than sufficient for its needs, and 
supplies are given to the municipality and to other manu- 
facturers. 

Russ1a.—It is reported that considerable extensions are io 
be made to the port of Petrograd. Harbours, docks, and 
wharves are to be improved, and the whole port area is to 
be lighted electrically. 


Crediton.—Suprty rrom Exeter.—The Urban Council re- 
cently received from Exeter Town Council an intimation to tlhe 
effect,that it could not at present extend the area of supply 
so as to include Crediton, but it was prepared to give a bulk 
supply at the City boundary. The Council has referred the 
matter to the General Purposes Committee for consideration. 


Dewsbury.—Loan SanctioneD.—Sanction has been received 
from the Electricity Commissioners to borrow £6,000 for the 
laying of cables in Ravensthorpe district, and from the elec- 
tricity works to Staincliffe Road. 
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Derby.—Price Reduction Nort reply to sug- 
gestions of a decrease in electricity charges, the chairman of 
the Electricity Committee recently stated that the cost of 
fuel made a reduction impracticable. During the miners’ 


dispute the Committee had had to pay four times the normal 
price for fuel. 


Douglas (1.0.M.).—Euecrricity Bit Approvep.—The Bill 
promoted by the Douglas Corporation before Tynwald last 
summer to provide an electricity supply for the district has 
received the Royal Assent, and Messrs. Handcock and 
Dykes have been instructed to prep are the necessary plans 
and specifications for the work. It is hoped to have the 
station running by about May, 1923. 


Municipa, Orrices.—Although it was 
stated that it was desirable to light by gas the new portion 
of the municipal offices which is to be occupied by the Gas 
Department, the Council has decided to install electric 
lighting. 


Haverfordwest. — Prorosep Exectriciry ScHeme. — The 
Town Council at its last meeting discussed a scheme for light- 
ing the town with electricity. Under the proposals the 
Council would have the option of purchasing the system at 
the expiration of twenty years. Negotiations in connection 
With the matter are still proceeding. 

Hereford.—New Surety Companxy.—In a report to the 
Council the Electricity Committee explains that Mr. Kerr, 
acting under the instructions of the Committee, as authorised 
by the Council at its meeting in March last, has been en 
gaged in negotiating the sale of the Corporation’s surplus 
power in the Forest of Dean. Early in the negotiations it 
became plain that the demands for power in that area were 
greatly in excess of the capacity of the Corporation’s present 
plant, and also that the only way in which a supply could 
be given, either from the Corporation’s Lydbrook line or 
otherwise, was by forming a company to provide the capital 
and carry out the necessary work. ‘This Mr. Kerr has 
succeeded in doing, and he leaves to take up a position with 
this company. The new company desires to obtain at once 
as much energy as the Corporation has available on terms 
to be agreed. The committee asks the authority of the 
Council to negotiate an agreement with the company for a 
supply of energy from the Lydbrook line. 

Ilford.—Price Repuctions.—lhe Council has sanctioned a 
new scale of charges which involves a reduction mm the price 
of electricity for ughting, power, and vehicle charging. 


Japan.—Power DeveLorpMent.—Important schemes are in 
progress for the development of the abundant water-power 
of Japan. in a company named the Daido iectric 
Power Co. was formed to absorb three existing companies 
and to supply power to the districts of Nagoya, Osaka, and 
Kobe, the capital involved being 1U0U0,00U,UuU0 yen (about 12 
millions sterung). ‘lhree other concerns are erecting power 
stations in the same district—the mountainous region to the 
north of Nagoya; two of them will transmit energy to Osaka, 
and the other two to ‘lokio, the line pressure in each case 
being 154,000 volts. he Daido company has three stations 
in operation, aggregating 33,600 kVA, and three more in 
course of erection, aggregating 135,000 kVA; another station 
of 100,000 kVA is projected. ‘Lhe total length of the 154,0U0- 
volt lines is 199 miles, and they are expected to be put in 
operation next summer. Most-of .the plant is of Westing- 
house design and manufacture. 


Kendal.—Evecrricity Suprty.—In a letter to the Corpora- 
tion the Electricity Commissioners state that they have had 
under consideration the letter regarding the position of the 
electricity undertaking at Kendal and the possibility of a 
bulk supply being obtained under the scheme which has been 
submitted in respect of the district by the Provisional Joint 
Committee.’ In this connection the Commissioners note that 
the scheme provides for the construction of a transmission 
main to Kendal: Having regard to the procedure laid down 
in the Electricity (Supply) Act, 1919, and to the time that 
must necessarily elapse before any scheme which might be 
approved by the Commissioners could become of statutory 
effect and be put into operation, the Commissioners are un- 
able to advise the Corporation to defer consideration of any 
action that may be required to enable the Corporation to 
carry out its statutory obligations under its Electric Supply 
Order of 1900. 


Leeds.—Price Repuction.—The City Council, on January 
4th, by a large majority, adopted a recommendation of the 
Elec tricity Committee that the price of electricity be reduced 
by 30 per cent. to power consumers, and by 10 per cent. to 
domestic users. The object of the committee, it was stated, 
was to help industrial concerns in bringing about a revival 
of trade, and therefore more general prosperity. 


Littlehampton.—Comrany’s Orrer AccepteD.—The Urban 
District Council has decided, subject to a satisfactory agree- 
ment being entered into, to accept dn offer by the Sussex 
Electricity Supply Co., Ltd., to install an electric lighting 
system by overhead wires in the urban district, and to sup- 
port an application to the Electricity Commissioners to that 
effect. The chief conditions suggested are that steel standards 
of an approved design be used for carrying the wires in the 


principal thoroughfares; that the company shall be given an 
opportunity to tender for the public lighting; and that the 
Council shall have an option of acquiring the undertaking in 
the future, if desired, on agreed terms. It was stated in the 
course of discussion that the company would be prepared to 
provide the necessary capital, roughly estimated at about 
£20,000, and to proceed with the work of installing a supply 
at once; that the supply would be at 225 V d.c.; and that the 
prices would range from ls. to 9d. per unit for lighting, and 
from 9d. to 64d. per unit*for heating and power purposes. 


Liverpoel.—Loans SanctioneD.—The Electricity Commis- 
sioners have sanctioned the borrowing of the sum of £21,782 
for the provision of mains and services and a sub-station build- 
ing and equipment in connection with the supply of electricity 
to the housing scheme at the Springwood Estate, and £100,000 
for the provision of electric mains. 

ACQUISITION OF BooTLE UNDERTAKING.—As was recently 
indicated in our pages, the transfer of the Bootle electricity 
works to the Liverpool Corporation has materialised. ‘The 
agreement which has been reached between the two corpora- 
tions shows that the transfer will be effected on April Ist, 
and will come into full operation on July Ist. Subject to this 
Liverpool is to take over the whole assets of the Bootle 
undertaking, and to pay the Bootle Corporation the sum of 
£7,500 per annum in perpetuity. As the Liverpool Corpora- 
tion runs electric tramcars through Bootle, ditticulties with 
regard to the maintenance of overhead equipments will be 
removed. The Bootle undertaking last year made a_protit 
of £6,343, and Mr. Dickinson, the Liverpool electrical engi 
neer, estimates that next year the profit should be £10,vuW0. 

LiverrooL Licutina Co.’s has also 
been decided to acquire the undertaking of the Liverpool 
District Lighting Co., Ltd., for £4,000 per annum, with the 
right to commute, either by the payment of £60,000 cash or 
by the issue of mortgages to produce £3,600 per year. This 
undertaking supplies the districts of Waterloo and Great 
Crosby, and last year the output was 650,000 units. 


London,—St. Pancras.—The total income of the electricity 
undertuking for the year ended March dist, 19zt, amounted 
to £¥U,Yov, and working expenditure to £68,588. Uf the 
surpius of £24,101 capital charges absorbed £15,116, leaving 
a net profit of £3,980 which was transferred to the reserve 
and renewals account. 

SALE or Sravion.—Lhe Davies Street generating station of 
the Westminster Electric Supply Corporation was recently 
sold by private treaty. When the muchmery has been re- 
moved the buiding will be reconstructed and made into flats. 

Price Repuctions.—Lhe Westminster Kiectric Supply Cor- 
poration, Ltd., has notified its consumers that the tollowimg 
reduced prices will be put into force as from the December 
meter readings: Lighting, first 1,000 units, 74d. per unit; 
next 3,UUU, 7d.; above 4,U00, 54d. per unit. Power, heating 
and cooking, lid. per unit. 


Maidstone.—Loans.—The Town Council has applied for 
loans of £8,300 for two 1,000-kVA transformers; £1,250 for 
mains, switchgear, and a transformer; and £700 for mains, 
switchgear, &c., for an increased supply to the Medway Mil- 
ling Co. 


Pembroke.—Water-Power.—Sir Frederick Meyrick pre- 
sided at Pembroke on January 4th at a largely-attended 
conference representative of the local bodies and of in- 
fluential people in the country called to discuss the proposed 
introduction of new industries into the borough in view of 
the Government’s decision to practically abolish the dock- 
yard. The town clerk stated that among the Council’s sug- 
gestions was the starting of a cement works. Other sug- 
were patent fuel works, the manufacturing 
of baskets and chairs, the establishment of steam-driven 
laundries, and finally Sir Frederick Meyrick’s suggestion was 
that they should develop electrical power by means of a 
barrage. Alderman E. B. Harries remarked that a cheap 
supply of electricity would attract industries. He suggested 
that they should find out what it would cost to secure @ 
plentiful supply of electrical power. He thought the barrage 
scheme could be put through in about twelve or eighteen 
months. Sir Evan Jones, M.P., opposed the barrage scheme, 
and described the details of a similar scheme known to him 
which was estimated to cost a million and a half pounds, 
and the working costs of which were exactly double the costs 
of bringing coal down to the district at 30s. per ton and 
generating electricity. Further consideration is to be given 
to the schemes propounded. 


Peterborough. —Loan SancTionep.—Having received the 
sanction of the Electricity Commissioners to the borrowing 
of money for the extensions in connection with the electricity 
undertaking, the City Council has decided to proceed with 
the work forthwith. 


Preston.—SreciaL Orper.—The Town Council has applied 
for a special order authorising it to supply electricity within 
the borough, the urban district of Fulwood, and the parishes 
of Broughton, Lea, Ashton, Ingol, Cottam, Woodplumpton, 
Barton, and Penwortham, in the Rural District of Preston ; 
and to acquire and use for the purpose of a generating station 
land in the township of Penwortham. 
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Rochdale.—Proposep Surry ror NorpEN.—The Electricity 
Committee recently received a letter from the Urban District 
Council of Norden, stating that it had decided to apply for a 
Special ‘Order to supply’ electricity within its area. The 
Committee asked the Bulk Supply Sectional Committee to 
carry out the necessary negotiations for furnishing a- bulk 
supply to Norden if the application to the Electricity. Commis- 
sioners Was successful. 


Rotherham.—Proposep Price Repuctrions.—The Electri- 
ity Committee recommends that the price of electrical energy 
‘or power and heating purposes be reduced from 150 per cent 
‘o 100 per cent. on pre-war rates, and for lighting purposes 
from 75 per cent. to 624 per cent. on pre-war rates. 


Sennybridge ScHeme.—A_ small 
‘company was recently floated, and nearly all the business 
premises, as well as many private residences, are being illu- 
a by electricity produced by means of an old water 
wheel. 


South Africa.—Srrike at JOHANNESBURG.—Reuter messages 
state that the South African Industrial Federation declared 

strike, commencing on January 9th. The Federation em- 
braces the whole of the gold and coal miners of the 
district. It is reported that the Premier visited Johannesburg 
m January 7th and asked the executive of the Federation to 
vermit'the supply of coal to power stations, but this was re- 
iused. It is stated, however, that hospital lighting and the 
essential municipal services will be maintained. 

It was authoritatively stated that the coal supplies of the 
Victoria Falls Power Co. would be exhausted on January 6th, 
ind all industries dependent on these supplies would be 
stopped. It was understood that if the power supply was cut 
off from the mines on the Reef for a considerable period it 
would be necessary to repatriate the natives on the ground 
of expense, and possibly in the interest of public order. 


Spalding.—Proposep Execrricity Urban 
Council has. circularised possible users of electricity in the 
town with a view to ascertaining the number of likely con- 
sumers. A covering letter intimates that the probable price 
of electricity will be 10d. per unit 


St. Annes.—loan.—The Urban District Council is applying 
to the Electricity Commissioners for sanction to borrow 
£31,000 for electricity purposes. 


Stone (Stafis.).—Etecrricity SuprpLy SuGGestep.—Com- 
plaints were made at a meeting of the Urban Council about 
the unsatisfactory gas supply,.and it was suggested that an 
electricity plant should be installed, which could be run from 
the sewage works at little expense. 


Swansea.—Loin.—Reporting to the Electricity Committee 
on December 4th, the borough electrical engineer (Mr. J. W. 
Burr) stated that the cost of the extension to the Mumbles 
would be £14,000. The sum approved by the Electricity 


Commissioners for mains extensions was about exhausted, ~ 


and he asked: for sanction to secure another £20,000, which 
would suffice for the next three years. This was agreed to. 


Torquay.—PrRoposeD PurRCHASE OF UNDERTAKING.—The 
Town Council has decided to apply for power to enable it to 
carry out the terms of a draft agreement whereby it is pro- 
posed to purchase and work the Newton Abbot undertaking 
of the Urban Electric Supply Co. 


Wallasey.—Loan.—The Electricity Committee is applying 
for a loan of £10,000 for electricity purposes. 


Walsall.—Mains Extensions.—The Electricity Committee 


recommends extensions of mains at a cost of £1,570, including 
the provision of an a.c. main from the L. & N. W. Railway 
Co.’s sub-station in Corporation Street to premises in Midland 
Road. 


Watford.—Loan, &c.—A loan of £38,500, balance required 
over a previous loan of £45,300, for mains extensions has 
been applied for. The Town Council has reduced the charge 
of electricity for the quarter ending March next by 10 per 
cent. making the increase over pre-war rates 70 per cent. 


Weybridge. —Letrer CoMMIssIONERS.—The Electricity 
Commissioners have written to the Council in reply to a pro- 
test against the increased prices allowed by the Commissioners 
to be charged by the Urban E.S. Co. They state that the 
evidence put forward at the recent inquiry satisfied them as 
to the justice of the increase. 


Winchester.—Price Repuction.—The Town Council has re- 
duced the price of electricity by 15 per cent., as from the 
September quarter meter readings. 


Worcester.—Licutinc New Houses.—At a meeting of the 
‘ity Council, on December 3rd, the report of the Housing 
Committee embodying a resolution against the provision of 
mains for supplying electric light to the new houses in the 
Sromyard Road was discussed, and a resolution that the 
Committee be instructed to provide electric mains was 
carried. The total cost of providing the mains will be £380. 

Loan SancTIONED.—The Electricity Commissioners have 
'pproved of the Electricity Committee’s application for a loan 
‘or capital expenditure. 


TRAMWAY AND RAILWAY NOTES. 


Bradford.—Loan.—The Tramways Committee recommends 
application to the Ministry of ‘Transport for power to borrow 
£56,792 for track reconstruction work during 1922, as follows : 
Barkerend Road (Byron Street to Rushton Road), £23,910; 
Forster Square, £28,911; Little Horton (Holme Top Lane to 
Southfield Lane), £28,839; and Manchester Road (Benticy 
Fold to Pearson Fold), £10,132. 

SLEEPER-TRACK CONSTRUCTION.—The Tramways Committee 
has approved a proposal of the City Engineer for the use of 
sleeper track construction on a portion of the Wyke sectiou 
Road, extending from Odsal Top to Salisbury 

oad. 


Brighouse.—Contro. or System.—On January 6th, Hali- 
fax Corporation entered on a further seven years’ term of 
sole control of the Brighouse tramway system. Brighouse 
and Hipperholme were willing to buy this portion of the sys- 
tem, and Bradford Corporation had expressed willingness to 
take it over, either by purchase or lease, with a view to recon- 
struction of the Brighouse-Bailiff section to suit the Bradford 
track gauge, but Halifax is only willing to sell the whole of 
its lines and equipment in the two townships affected, or 
none at all, declining to sell the Bailiff section separately. 
Under the Tramway Act compulsory purchase powers may 
be applied only to the whole of the system. 


Coatbridge.—Sate or System.—The transfer of the Airdrie 
and Coatbridge tramway system to the Glasgow Corporation 
has been agreed to by the Coatbridge and Airdrie Town Coun 
cils. The purchase price is £82,250. 

Continental.—F rance.—Increased tramway and omnibus 
fares are to come into operation in Paris on January 22nd.— 
The Times. 

Spatn.—The Railway Gazette reports that the second section 
of the Madrid Metropolitan Underground Railway was 
opened on December 26th in the presence of the King and 
eaten. The new section has been constructed between the 

uerta del Sol and the Madrid, Zaragosa, and Alicante 
station at Atocha, and it is expected that the extension to 
Vallecas will be onened early in the spring. 


Doncaster.—INQuiny.—A Ministry of Transport inquiry is 
to be held on January 31st into the Corporation's proposal to 
make a loop by laying a tramway track along Trafford Street 
and Factory Lane to the existing terminus in Station Road. 
At the September meeting of the Council, when the matter 
was introduced, there was some opposition. 


Halifax.—A WARNING ANEMOMETER.—Consequent upon the 
blowimg over of two tramcars, last winter, at Catherine 
Slack, on the Queensbury route, and the necessity for the 
remainder of the winter to withdraw all upper-deck cars 
from that route, the Tramways Department has had an 
anemometer fitted at Catherine Slack, registering wind 
velocity between 20 and 40 miles per hour. When the latter 
is reached a warning bell is rung at the tramway depot, 
and only single-deck cars are allowed on the route. 


Japan.—RatLWay ELectRIFICATION.—The Board of Trade 
Journal quotes the Yokohama Chamber of Commerce Journal, 
as stating that, following the formation of definite plans for 
the electrification of Japanese railways by the Electrification 
Investigation Commission, it has been decided to electrify a 
number of sections of line with an aggregate length of 2,000 
miles. On a number of routes hydro-electric energy will be 
available. 


Leyton.—Sorrity to L.C.C. Tramways.—The Council has 
applied for sanction to borrow £34,454 for the purpose of 
arranging a supply of electricity to the L.C.C. tramways. 
sub-station will be erected in the district. 


Liverpool.—Accipent.—A number of people were injured 
in a collision at Liverpool on January 4th between an electric 
tramcar and a motor wagon, three persons being removed 
to hospital.—The Times. 


London.—Nicuat Services.—The L.C.C. has received peti- 
tions from numbers of night workers living in the suburban 
area requesting improved night services on the Brixton and 
Tooting routes. 

THrouGH Service TO L.C.C. is nego- 
tiating with the London United Tramways, Ltd., regarding a 
through tramway service from London to Wimbledon.—The 
Times 

NEWLY-ELECTRIFIED Line.—It is stated that trial runs will 
be made shortly over the recently electrified portion of the 
T.. & N.W. Railway Co.’s line between Queen’s Park and 
Euston. 

The Daily Mail states that the L. & N.W. Railway Co. 
contemplates electrifying the North London line between 
Broad Street and Poplar. 


South Africa.—Camrs Bay.—The Camps Bay Tramway Co. 
has notified the Cape Town Council that it is prepared to 
consider the question of taking a supply in bulk from the 
Corporation. The Electricity Committee of the Corporation 
has authorised the city electrical engineer to negotiate with 
the Tramway Co. regarding the proposed supply. 


if 
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TELEGRAPH AND TELEPHONE NOTES. 


Belgian Congo.—New Wiretess Sration.—The Belgian 
Government has decided to construct at the town of Elisabeth- 
ville, in the Belgian Congo, a wireless telegraph station of 
great power, With a view to direct communication between 
Belgium and the Congo, says The Times. 


Czecho-Siovakia.—W IkELEss TELEGRAPHY.—A wireless sta- 
tion of from dU to 1UU-kW capcity is in course of erection at 
Podebrad. It is intended tor communication with Central 
Huropean stations and overseas. lor miand communications 
smaller stations will be set up at Podebrad, brunn, and 
hhosice, besides stations tor tlying purposes. ‘Lhe instalation 
of a Wireless station at Bratisiawa, to secure the satety of 
the shipping of the Danube, is also under consideration. 
When the financial situation has become better it is likewise 
intended to equip the ottices éf big departmental heads as well 
as some industrial districts with small wireless plants in 
order to compiete the inland network. 


Dutch Guiana.—TeLecrarH Service.—In the course of a 
written answer to questions raised in the First Chamber of the 
Dutch States-General concerning telegraphic communication 
with Surinam, Dutch Guiana, the Minister for the Colonies 
states that the Governor of Surinam granted a concession to 
the Compagnie Francaise des Cables 1élégraphiques on Sep- 
tember Isth, 1839, for 60 years, for the establishment of a 
connection between Surinam and the world’s cable network 
by means of one or more cables. Among other matters the 
concession stipulates that during its duration the holder shall 
enjoy the preference in all cabie connections associated with 
the colony of Surinam, and that therefore no facilities can 
be granted to another cable company without such facilities 
being first offered to the French company and being retused 
by the latter. With regard to wireless telegraphy, the 
Minister states that negotiations for the establishment of a 
wireless station for the needs of Surnam were interrupted 
through the war, but were resumed at the beginning of 
1921, and have now been so far advanced that a solution may 
be expected in the near future. The Surinam Bauxite Co. 
has established small wireless stations at Paramaribo and at 
Moengo, and the Liberty Development Co. one at Albina for 
its own use and for Government messages, which stations 
can be taken over by the Government at any time. The 
stations at Paramaribo and Albina are also open for com- 
munication with ships at sea, but not with other fixed sta- 
tions; and the former is also arranged for communications 
with French Guiana in the event of cable interruptions. 


Italy.—WireLess Service.—On December 2nd was opened 
a wireless service between Tempio Pausania on the island of 
Sardinia and the Centocelle station at Rome. At the Sar- 
dinia station was installed a 1.5-kW Marconi cabinet set, while 
the equipment at the station at Rome was of the kind 
ordinarily employed in Italy. The rocky nature of the ground 
at Tempio Pausania caused a large dielectric loss, but 1.5 kW 
enabled about seven amperes, at 2,300 metres, to be fed to 
the antenna, which was more than sufficient for clear wireless 
transmission. 


Long-Distance Wireless to Ships.—Repuction 1n Rates.— 
Marconi’s Wireless Telegraph Co., Ltd., announces that from 
the Ist instant the charge for private radio telegrams from 
the Poldhu station to ships at sea has been reduced from 
Qs. 6d. to ls. 2d. per word, plus the ship’s charge, which is 
usually 4d. per word. 


Switzerland. —Storm Damace.—The whole of Switzerland 
was in the grip of a blizzard in Sunday, great damage being 
done to telephone and telegraph wires. 


The Telephone Service.—New Lonpon Excuance.—The 
new telephone exchange which is to be erected in Wood Street, 
City, will be the largest in Europe. The site has already been 
acquired at a cost of some £50,000, but the date when build- 
ing operations will be begun has not yet been decided. In 
the plans preparations have been made for probable develop- 
ments in the next fifteen years. How far the exchange will 
be automatic will depend upon a variety of circumstances. 
There are about fourteen automatic exchanges in different 
parts of the country, but London cannot claim the possession 
of one. The new exchange will be known as a three-unit 
exchange, and whereas the existing largest exchanges in 
London, such as Clerkenwell, which we described last week, 
have capacity for 10,000 subscribers, the new exchange will 
cater for 30,000. As, however, no single exchange can con- 
sist of more than 10,000 lines, the new exchange will have 
three separate names, each with 10,000 lines. 

THe Tout Excuance.—Since the London “ toll ’’ exchange 
was opened in September last there has been a steady in- 
crease in the use of the service. The average number of calls 
per week up to the end of December ‘last was as follows :— 
September, 30,534; October, 32,731; November, 33,311; and 
December, 34,188. Some 350 calls are passed daily by tele- 
phone users to “ trunks,’’ whereas the wanted numbers are 
within the ‘“‘ toll” area. It is in the interests of telephone 
users themselves to avoid the delay thus caused by using the 
list contained in the preface to the Telephone Directory.— 
The Times. 


New Swansea Excuance.—The new automatic telephone 
exchange at Swansea is approaching completion. The build- 
ing will be finished by September, and four months later 
the installation will be in working order. 

THe WALLASEY new Wallasey telephone 
exchange, to which we referred recently, has replaced 
one of the magneto type and has nearly 4,000 subscribers. 
he new exchange forms part of a wider programme involv- 
ing the laying of additional cables not only throughout the 
Wallasey area, but also in the Mersey Tunnel. ‘1wo other 
exchanges in the Mersey district are to be modernised within 
the next two years—those at Liverpool Royal and Birkenhead. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parenthesis at the end of the paragraph 
indicates the issue of the KuecTRicAL REVIEW in whicn the 
** Osficial Notice ’’ appeared.) 


OPEN. 


20th. City Council. 
Electricity Department. One rotary converter with trans- 
former, &c.; 6,600 V switchgear. (City Electrical Engineer.) 

Victoria Railway Commissioners. March 8th. 35 cabin trans- 
formers for power signailing. (Contract No. 34,563.)* 

P.M.G.’s Department. March 8th. Switchboard apparatus 
and parts. (Sched. 545). March 15th. Protective apparatus 
(Sched. 546). 

Sypney.—April 24th. Electricity Department. Two 2,000- 
kW rotary converters, and one 10,000 to 12,000-kW_ turbo- 
alternator.* 


Aylesbury.—Electricity Department. One 300-kKW con- 
verter, With e.h.p. and 1.0. switchgear. (January 6th.) 


Belgium.—February Ist. Municipal authorities of Saint- 
Trond. iectrically-operated pumping plant at the Veim 
pumping station. Particulars (8 francs) irom the Secretariat 
VCommunale, Saint-Trond. 


Bulgaria.—Soria.—February 14th. Department of Posts, 
Telegraphs and ‘lelephones. sronze in plates and bars, iron 
und steel plates and vars, and insulating materials.* 

ebruary 2/th. Various eiectrician’s toois (including 
pincers, brazing lamps, soldering irons, bits, &c.)* 

March 3th. Jforceiuin insulating tubes tor telephones, im- 
pregnated paper insulating tubing, ebonite cap, and insulated 
copper wire.* 


_Dublin.—January 19th. Electricity Supply Committee. 
Single and 3-phase meters for 12 months. (dee this issue.) 


_ Edinburgh.—January 19th. Corporation. Electric light- 
ing Installation at the rublic Wash-house, Causewayside. Uily 
engineer. 


_ Glasgow.—Corporation. January 16th. Electric lighting 
installation for the Craigton housing scheme. City electricai 
engineer. 


India.—Mapras.—February 20th. Corporation. Various 
paper-insulated, «&c., cables already detailed here. Specifica- 
tions and forms of tender (4s. per set) from the Publisher, 
ELECTRICAL Review. (December 30th.) 


London.—LewisHAM.—January 23rd. Board of Guardians. 
Electrical installation at the Children’s Home, Cumberlow, 
Goat House Bridge, Norwood Junction, S.K. (See this issue.) 

IsLincton.—February 16th. Electricity Department. Elec- 
trical and engineers’ stores for 12 months, including cables, 
meters, lamps, wires, carbons, engine-room stores, &c. (See 
this issue.) 

HaAMMERSMITH.—January 25th. Electricity Department. 


' Supply, drawing-in and jointing, &c., an additional 11,000-\, 


three-phase linking-up main between the Fulham and Ham- 
mersmith electricity generating stations. (See this issue.) 


Newcastle-under-Lyme.—January 17th. Electricity Sup- 
ply Department. 600 yd. .1, .035, .1 l.p. lead-covered steel 
armoured distributor cable. (January 6th.) 


New Zealand. — WELLINGTON. — February 2th. Public 
Works Department. Three 11,000-V reactances complete, for 
the Lake Coleridge electric power scheme.* 


_ Dunepin.—March 3ist. City Council. One 150-h.p., 3-phase 
induction motor and reduction gear.* 


Spain.—The Postal and Telegraph Department has been 


authorised to purchase micro-telephonic apparatus to the valu: 


of 400,000 pesetas.—Reuter’s Trade Service (Madrid). 


Warrington.—February 6th. Electricity Departmen. 
Main e.h.p. switchboard extension. (See this issue.) 


*A copy of the plan, specifications, and conditions of tende! 


&c., can be inspected at the Department of Overseas Trade 


(Room 84), 35, Old Queen Street, S.W.1. 
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CLOSED. 


Burton-on-Trent. — Electricity Committee. Recom- 
mended :— 

Auxiliary pumps (£1,230).-—-G. & J. Weir, Ltd. 

Two 30U-KW transformers, £1,603.—Met.-Vickers Elect. Co., Ltd. 

Blackpool.—Tramways Committee. Accepted:— 


H.p. feeder cable.—British Insulated & Helsby Cables. 
L.p. feeder cable.—Pirelli-General: Cable Works. 


Bolton. —Tramways Committee. Accepted:— 
Special tramway rails, points and crossings for the siding at the south 
end of the wholesale market.—Hadfields, Ltd. 
Bradford.—W ater Committee. Scar House Reservoir 
Works. 
req coe electric motor cranes (£4,194).—Thos. Smith & Son (Rodley), 
td, 


Electricity Committee. 

One 250-kVA transformer, two electric lifts at Bolton Road sub-station.— 
English Electric Co., Ltd. 

‘One passenger lift.—Chas. Bell. 

Qne goods lift.—Reliance Lift & Engineering Co., Ltd. 


Eastbourae.—Electricity Department. Tenders for new 


plant :— 
One 2,300-kW single-phase turbo-aliernator with condensing 
plant :-— 

W. H. Allen, Sons & Co., Ltd. (Accepred) ris ins ... 19,508 
Escher, Wyss & Co. on 20,417 
British Thomson-Houston Co. we ... $3,753 
Fraser & Chalmers Eng. Works _... 23,839 
Belliss & Morcom, Ltd. ... oon 23,698 
Brush Electrical Eng. Co., Ltd. (2,000-kW set) ... ie --- 23,965 
Richardsons, Westgarth & Co., Ltd. ... vee ao = ... 24,091 
J. Howden & Co., Ltd. ... ile 24,317 
Metropolitan-Vickers Electrical Co., Ltd. ... ... 24,470 
C. A. Parsons & Co., Ltd. 25,540 
For condensing plant oniy for above turbo-alternator :— £ 

Mirrlees, Watson & Oo., Ltd. 8,763 
Cole, Marchent & Morley & Co., Ltd. 4,815 
Hick, Hargreaves & Co., Ltd. 5,834 
Richardsons, Westgarth & Co., Ltd. 6,379 
G. & J.’ Weir, Ltd. on 7,567 


One water-tube boiler with mechanical stoke:, economiser, coal bunkers, 
chimney, induced draught fan, and engine and pipework :— 

Stirling Boiler Go., Ltd. (Accepted) 

British Niclausse Boiler Co., Ltd. ... 

Spearing Boiler Co., Ltd. ove 

John Thompson Water-tube Boilers, Ltd. 

Babcock & Wilcox, Ltd. on 

Clarke, Chapman & Co., Ltd. 20,542 

Edinburgh.—Corporation. Accepted:— 

106 interpole ventilated traction motors, box frame type, 40 h.p. (£18,020). 
Metropolitan-Vickers Electrical Co. 

106 controllers, for interpole motors (£5,841).—British Thomson-Houston 
Co., Rugby. 

53 car sets of grid resistance (£742).—Electro-Mechanical Brake Co. 


Glasgow.—Tramways Department. Recommended:— 

Trolley wire.—Thomas Bolton & Sons, Ltd. 

g-in. stud bolts.—Fleming, Birkby & Goodall, Ltd. 

Truck frame forgings.—Brush Electrical Engineering Co., Ltd. 

Switchgear for Parkhead.—Whipp & Bourne, Ltd. 

Four relays.—Metropolitan-Vickers Electrical Co., Ltd. 

Time recorders.—International Time Recording Co., Ltd. 

India.—Messrs. Braithwaite & Co., Engineers, Ltd., of 
West Bromwich, who have received the contract for a steel 
pipe 114 miles long, 6 ft. diameter, for supplying water to 
the City of Bombay, India, have ordered from Messrs. Royce, 
Ltd., of Trafford Park, the full equipment of electrical over- 
head travelling cranes, eleven in number, for workshops which 
are being erected for carrying out the work. - 


Japan.—We are informed that an order was recently re- 
ceived by the Westinghouse Electric International Co. from 
the Daido Electric Power Co. of Japan for 34 transformers, 
averaging 9,400 kVA each, a total of 316,400 kVA. They will 
be single phase, 60 cycle, oil insulated and water-cooled, and 
will have a voltage of 154,000 volts, which is the highest volt- 
age in commercial use at this time. When installed, they will 
weigh 50 tons each. The transformers will be installed in a 
super-power system in the industrial district about Tokio. One 
of the Japanese stations. planned for Furakawabashi, will 
contain 18 transformers, with a total output of 169,200 kVA: 
another at Ohi will have nine transformers with a total out- 
put of 82,800 kVA; and a third at Suhara will be equipped 
with seven transformers with a total output of 64,400 kVA. 


London.—The War Office placed a contract for cells with 
the Edison Swan Electric Co., Ltd., in December. 


London and Birmingham.—Mr. W. C. Tackley has re- 
ceived the contracts for the electrical installation work at the 
British Industries Fair, London and Birmingham, to be held 
next month. 


New Zealand.—Messrs. Boving & Co., Ltd., have recently 
been awarded a large contract by the Government of New 
Zealand for water turbines in connection with the Mangahao 
hydre-electric power scheme. The order includes five main 
Pelton wheels, three of which will have a maximum output 
of over 8,000 b.h.p. each. and two of over 4,000 b.h.p. each, 
also two smaller exciter Peltons each of 325 b.h.p. These ma- 
chines together will have a total capacity of nearly 33,000 
b.h.p. The water wheels will work under an average head 
of water of 825 feet. 


FORTHCOMING EVENTS. 


Electro-Harmonic Soviety.—Friday, January 13th. At the Great Hall, 
Cannon Street Hotel. At 8 p.m. Smoking concert. 

Chief Technical Assistants’ Association.—Saturday, January I4th. At 
Andeston’s Hotel, Fleet Street, E.C. At 3 p.m. Discussion on * Utilising 
Three-phase for One-phase Distribution,’ to be opened by Mr. J. Good- 
child. 

B am and District Electric Club.—Saturday, January M4th. At the 
Grand Hotel, Colmore Row. At 7 p.m. Presidential adddress by Mr. 
N. Deykin. 

institution of Electrical Engineers.joint meeting with the Institution of 
Heating and Ventilating Engineers. Thursday, January 19th, At the In- 
stitution, Victoria Embankment. At 6 p.m. Discussion on “ The Utilisa- 
tion of Waste Heat from Electricals Generating Stations,"’ with introductory 
papers by Mr. C, 1. Haden and Mr. F. H. Whysall. 

(North-Midiand Centre).—Tuesday, January 17th. At the Hotel Me- 
tropole, Leeds. At*7 p.m. Paper on “ Single and Three-phase a. Com- 
mutator Motors with Series and Shunt Characteristics,’ by Dr. S. P. 
Smith. 

(Liverpool Sub-Centre).—Monday, January 16th. At the University, 
Liverpool. At 7 p.m. Exhibition of kinematograph films :—** High- 
tension Switchgear Tests,"’ by Mr. Torchio, described by Dr. C. C. 
Garrard; *“*On Telephone Inventors of To-day,” “ The Audion,” and 
“* Electricity in the Home,” exhibited by Mr. F. Gill. 

(Western Centre).—Monday, January 16th. At the Merchant Ven- 
turers’ Technical College, Bristol. At 6 p.m. Lecture on “ The Work 
of the British Electrical Development Association and upon Advertising 
in Connection with Engineering and Electricity Development,” by Mr. 
J. W. Beauchamp. 

(North-Western Students’ Centre).—Tuesday, January 17th. At 
Houldsworth Hall, Deansgate, Manchester. At 7.30 p.m, Paper on 
“* Switching Systems and Lay-outs,"’ by Mr. F. Gough. 

(London Students’ Section).—Friday, January 20th. At the Institu- 
tion, Victoria Embankment. At 7 p.m. Paper on “* Some Applications of 
the Thermionic Valve to Telephony,’ by Mr. L. T. Hinton. 

institute of Cost and Works Accountants.—\Wednesday, January sth. At 
the Institute of Patent Agents, Staple Inn Buildings, W.C. At « p.m. 
Discussion on ** Methods of Remunerating Labour,"’ to be opened by Mr. 
H. W. Allingham. 

Industrial League and Council.—Wednesday, January 18th. At Caxton 
Hall, Westminster, S.W. Lecture on “ Use and Abuse of Combines and 
Trusts,” by Mr. R. Young, M.P. 

Institution of Railway Signal Engineers.—Wednesday, January 18th. At 
the Institutie of Electrical Engineers, Victoria Embankment. At 3 p.m. 
Resumed discussion of paper on “ Three-position Signalling.” 

Northampton Engineering College Engineering Society.—\Wednesday, 
January 18th. At the Northampton Institute, St. John Street, E.C.1. At 
5.30 p.m. Kinema exhibition, “ Electricity in Steel Works.”” 6.30 p.m., 
discussion on appointments. 

Chelmsford Engineering Society.—Thursday, January 19th. At the East 
Anglian Institute of Agriculture. At 7 p.m. Students’ meeting. 

al Society.—Thursday, January 19th. At Burlington House, Picca- 
dilly, W. At 8 p.m. Ordinary meeting. 

Belfast Association of Engineers.—Thursday, January 19th. At the Muni- 
cipal College of Technology. Paper on ** Electricity Supply—Cost to Con- 
sumer,"’ by Mr. W. J. M’C. Girvan. 

institution of Mechanical Engineers.—lriday, January 20th. At the In- 
stitution, Storey’s Gate, S.W. At 6 oe. Paper on “* Some Observations 
on a Producer-gas Power Plant,”’ by Mr. H. 5. Denny and Mr. N, V. 5. 
Knibbs. 

British Electrical Development Association.—Friday, January 20th. At the 
Institute of Patent Agents, Staple Inn Buildings, W.C. At 8 p.m. Sales- 
manship conference. 

Junior Institution of Engineers.—Friday, January 20th. At Caxton Hall, 
S.W. At 8 p.m. Lecturette, ** Geology in its Relation to Engineering.” 

anchester Wireless Society.—Saturday, January lst. At the Albion 
Hotel. At 8 p.m. Whist drive and dance. 

Electrical Power Engineers’ Association (Southern Division).—friday, 
January 27th. At the Central Hall, Westminster. At 7 p.m. Lecture 
on “* The Metering of Steam by Means of Orifices,"" by Mr. J. L. Hodgson. 

(Manchester Section).—Thursday, January 19th. At the Association 

Hall, Peter Street, Manchester. At 7.30 p.m. Address by the President. 


THE “ELECTRICAL REVIEW” SERVICE 
DEPARTMENT. 


Queries addressed to the ELecrrica. Review, will be answered 
by post, if the desired information is available, provided the 
following simple rules are observed :— 

1. Address your inquiries to the Execrrica, Review, L7p., 
Service Department, and enclose a stamped addressed en- 
velope. 

2. Do not ask for information until you have satisfied your- 
self that it is not already contained in our advertisement pages. 

3. If we are the means of putting you in touch with the 
firm or firms that you require, do us the favour of mentioning 
the Exectrrica, Review. 

No charge is made for the service. 

To complete our answers to inquiries received this week 
we need the names of manufacturers or suppliers of :— 

CoLvIN’s commutator compound. 


Development of Electricity Supply in Malaysia De- 
ferred.—In February last a party of engineers left this country 
for the Malay Peninsula, where they were to be engaged on 
the establishment of hydro-electric and steam power stations 
in the service of the Government of the Federated Malay 
States. The work was duly commenced, but unfortunately, 
as a result of the “‘ slump ”’ in rubber, the Government found 
it necessary to retrench, and gave the engineers three months’ 
notice. Consequently they left for home on December 
16th. They were engaged for one year from the date of their 
arrival (which took place on April [lth), with a possible ex- 
tension. 
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NOTES. 


Fire.—Damage to the extent of several thousand pounds 
Was caused by a tire at Cardon Hill granite quarry, Leicester- 
shire, recently. ‘The electric power house was completely 
destroyed, and two-thirds of the machinery put out of order. 
—The “Limes. 


Late Legal.—Bnritish THomson-Houston Corona Liti- 
GATION.—In the Chancery Division on Wednesday, January 
llth, Sir D. Kerly, K.C., applied to Mr. Justice Astbury to 
postpone the hearing of an action by the British Thomson 
Houston Co., Ltd., against the Corona Lamp Works, Ltd. 
The case stood first in the list of warned actions, and in the 
ordinary course would have been reached on Thursday. Sir 
D. Kerly said he appeared for the defendsnt company, and 
the plaintiff company were represented by Sir Arthur Colefax, 
K.C., and Mr. J. H. Grey, K.C. The parties were not ready 
in the case. His position was that he had not got the brief, 
and his clients were not able to deliver it because they had 
not the expert’s report. The writ was delivered in 1916, so 
the case had not been hurried up till now. His learned 
friends agreed with him that it could not be tried for some 
days. There was another case between the same parties 
which had just come to an end in the House of Lords. His 
radial said counsel could mention the case again on Thurs- 
aay. 


Selective Tests and Statistics.—At the Conference of the 
Workers’ Welfare Institute at Balliol College, Oxford, on 
Saturday, on vocational selection, reported in the Manchester 
Guardian, Mr. A. P. M. Fleming (of the Metropolitan-Vickers 
Electrical Co., Ltd.) dealt with the subject of the use and 
value of records and statistics, remarking that there were 
three essentials—they must be based on full information, be 
absolutely accurate, and be properly interpreted. He had 
seen in batches of boys admitted at the works entrance, eye 
and ear troubles, tonsilitis, &c., which would pass undetected 
in the ordinary way. But under the record system the boys 
were sent back, and in the great majority of cases the parents 
had things put right by proper treatment, so that the 
boys, parents, employers, and above all, the community, 
were saved from the lingering disadvantage which in the past 
—and even to a considerable degree in’ modern times—ham- 
pered industry. The whole question of statistics was one of 
knowing what was important and what was not. Men who 
considered themselves entirely intimate with every vital factor 
in their own industries, had been astounded by the revelations 
of statistical records. 


Sawdust as Fuel.—Hitherto, as a result of the gradual 
development of the factory (an engine being added as_ the 
necessity arose for more power) the power required to drive 
the match factory of Messrs. S. J. Moreland & Sons, Ltd., at 
Gloucester,’ was furnished by 13 steam engines, each located 
in and belt-driving a separate department, the necessary steam 

sing generated in three 30-ft. Lancashire boilers. The fuel 
consumption amounted to about 80 tons of best steam coal per 
week, together with all the wood refuse—from 30 to 40 tons 
per week. The whole plant was most uneconomical, unre- 
liable, and its cost of maintenance high; it was, therefore, 
decided to substitute for it gas-driven electric plant. The 
necessary alterations. were made in 1918 by the firm’s own 
staff without interfering in any way with the running of the 
factory. The steam engines were subsequently scrapped, 
though two boilers were retained for heating purposes only, 
and they now consume some eight tons of coke ‘breeze per 
week. The whole of the power required to drive the factory 
is, therefore, now being derived from wood waste alone, the 
refuse consisting of waste splints, boxes, sawdust, shavings, 
&e.: thus, apart from other considerations, a direct saving of 
80 tons of steam coal is made per week. The gas-electric 
power plant is centrally situat*d in the works, and consists of 
three sets of Ruston and Hornsby 275-h.p. wood refuse suction 
gas plant, which supply gas to two Crossley 250-h.p. twin- 
coupled gas engines, that drive by belt two 170-kW dynamos. 
In addition, the largest engine which has so far been con- 
structed by Messrs. Fielding & Platt, I.td., of Gloucester, to 
consume gas furnished by a producer fired with wood refuse, 
is installed. The engine has four 17-in. diameter cylinders, a 
%-in. stroke. and is designed to develop a maximum of 400 h.p. 
at a speed of 190 r.p.m. It is direct coupled to a Mather and 
Platt 250-kW generator. There is also a 60-kW high-speed 
steam set, which, however, is only used in emergency, either 
for lighting or driving the air compressors employed for start- 
ing the gas engines. All the dvnamos are operated in parallel 
ata pressure of 220 volts, both for lighting and power purposes. 
The quantity of fuel being consumed at present is between five 
and six tons per dav of 11 hours, the average load during the 
summer months being about 350 h.p. Taking 5.5 tons as the 
average daily consumption, the consumption of wood refuse 
ner h.p. hour with that average load i: 3.2 lb. The load is. 
however. considerably increased by lighting and the use of 
electric heaters during the winter months. With the above 
fuel consumption there is a yield of from three to four barrels 
of tar per week, and also a large percentage of acetic acid in 
the scrubber cooling water. It is proposed to recover that 
substance at a later date. The whole operation of starting and 
working the plant is extremely simple, and but three men are 


required to be in attendance, and apart from its great economy 
many other advantages have been gained as the result of in- 
stalling it. There is, for example, better control over the 
machinery used in the factory processes, both in speed and 
regularity of output. This remark particularly applies to the 
four-cylinder engine, the regularity of working of ‘the gas 
plant having been considerably improved by its installation. 
The Fielding engine has operated with great regularity, no 
occasion having arisen to shut it down in consequence of any 
defect. The gas plant also has worked without a hitch in 
spite of the difficult nature of the fuel used, and so well is the 
gas cleaned that, after three months’ working, there was hardly 
sufficient dirt on the gas valves of the engine to necessitate 
removing them for cleaning purposes. A remarkable feature 
of the plant is the steady running of the engine and the 
absence of noise when working, the operation being considered 
to be equal to that of a high-class steam engine.—Engineer. 


Appointment Vacant.—Engineering assistant, for the 
South Shields Corporation Electricity Supply Department. 
(See our advertisement pages to-day.) 


The Electro-Harmonic Society.—.\t to-night’s smoking 
concert, which will be held in the Great Hall, Cannon Street 
Hotel, commencing at 8 p.m., Mr. William Peto will take the 
chair. The following are the artistes:—Madame Ethe! Dyer, 
soprano; Mr. Ernest Hargreaves, tenor; Mr. Walter Saull, 
baritone; Mr. Charles Leggett, cornet; Mr. Sterndale Bennett, 
entertainer; Mr. Nelson Jackson, entertainer; Mr. Will 
Edwards, humorist; Mr. Bernard Flanders, A.R.A.M., solo 
pianoforte and accompanist. 


Signalling Service in the Territorial Army.—Lieut.-Col. 
M. W. Emley, commanding the 3rd (London) Corps Signal 
Cos., desires to call attention to the urgent need of this unit 
for recruits with electrical training. The work of ‘ Corps 
Signals’ is no doubt well known to most of our readers; 
as now organised, this unit consists of four companies: Wire- 
less, construction, cable, and head quarters, with artillery 
sections attached. It will be understood that it is difficult 
to organise and maintain such a unit without the close co- 
operation of electrical firms and employés. 

A man and his employer both gain benefits from his be- 
longing to a unit such as this. To the man it means fourteen 
days’ free holiday in the summer, usually by the sea, with 
pay and an easily earned £5 bounty each year, whilst the 
knowledge which he acquires technically cannot come amiss 
in his civilian capacity. Further, head-quarters provides a 
free club. Drills always take place at times fixed to suit 
men who earn their living. The gain to the employer is ap- 
parent after the first annual training, for the man is almost 
invariably a better servant as the result of his military train- 
ing. 

Another important point is that of economy. A Terri- 
torial unit costs a very small fraction of the cost of a corres- 
ponding regular unit, and if the Territorial units are not 
recruited up to strength an increase of regular or militia 
units seems inevitable. 

Lieut.-Col. Emley appeals to such of our readers as are 
themselves in a position to enlist, or to give encouragement 
as regards leave for camp, &c., to their employés, to do so, 
and thus to give the practical help of which the unit is in 
need. Prospective recruits can enlist at Head-Quarters, Elver- 
ton Street, S.W., any morning from 10 to 1, and any evening 
from 7 to 10, and the officer commanding will be glad to 
furnish fuller particulars to any of our readers who may like 
to have them. 


Erratum.—In connection with the article on ‘* Power 
Factor,’ by Mr. E. W. Dorey, in our last issue, by a printer's 
error which we regret, the letters ‘‘ M.I.E.E.”’ appeared after 
his name instead of ‘‘A.M.I.E.E.” 
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Mme, Curie and the Académie de Médecine.—Among the 
candidates for seats upon the board of the french Acaaemie 
de Medecine is Madame Curie. Although she has the support 
of a number of the most prominent members of the Academy, 
her candidature is opposed by several members, who object to 
the election of women to the board. 


INSTITUTION NOTES. 


The Institution of Electrical Engineers—On Thursday, 
January 19th, a joint meeting with the Institution of Heating 
and Ventilating Kngineers will be held. There will be a dis- 
cussion on “‘ ‘the Utilisation of Waste Heat from Electrical 
Generating Stations,’’ with introductory papers by Mr. C. lL. 
Haden and Mr. F. H. Whysall. 

LIBRARY.—As a result of the experience obtained by keeping 
the library open every evening and on Saturday afternoons 
during the last few weeks, the Council of the Institution has 
decided that in future the library will be kept open until 
9.30 p.m. on the nights on which are held the ordinary meet- 
ings of the Institution, the informal meetings, and meetings 
of the Wireless and Students’ Sections. It appears that on 
evenings when no meetings are held, the library is not made 
use of. 

WeEsTERN CENTRE.—At a meeting to be held. in Bristol on 
January 16th, Mr. J. W. Beauchamp, M.I.E.E., will deliver 
« lecture, ‘‘ On the Work of the British Electrical Develop- 
ment Association and upon Advertising in Connection with 
Engineering and Electricity Development Generally." The 
President of the Institution is to visit the Centre at Cardiff 
on February 6th. 

LiverPooL Sus-Centre.—At an ordinary general meeting 
on January 16th the following kinematograph films will be 
exhibited :—‘‘ High-tension Switchgear Tests,’"’ by Mr. P. 
Torchio, described by Dr. C. C. Garrard; and *‘ Telephone In- 
ventors of To-day ’’ and “ Electricity in the Home,” by Mr. 


I’. Gill, O.B.E. 


Chemical Society.—.A\t a meeting to be. held on January 
19th, Prof. Arthur Smithells, F.R.S., will give an account 
of Langmuir’s theory of atomic structure and exhibit models. 


Iron and Steel Institute.—The annual meeting of the In- 
stitute will take place on May 4th and 5th at the Institution 
of Civil Engineers, Great George Street, S.W.1, by kind per- 
mission of its Council. The annual dinner will be held on 
May 4th, at the Connaught Rooms. Particulars of the cost 
of the dinner, and details of the arrangements, will be cir- 
culated later. In March the Council will be prepared to con- 
sider applications for grants from the Carnegie Fund, in aid 
of research work, of such value as may appear expedient. The 
awards are made irrespective of sex or nationality. Special 
forms, on which candidates should apply before the end of 
February, can be obtained from the secretary of the Institute. 


Reyal Society of Arts.—Among the arrangements for the 
next few months are two Cantor lectures on February 20th 
and 27th, at 8 p.m., by Mr. A. F. C. Pollard, A.M.I.E.E., on 
“The Mechanical Design of Scientific Instruments’ and a 
lecture on February 24th, at 4.30 p.m., by Prof. W. A. Bone, 
D.Se., F.R.S., on * Brown Coals and Lignites: their import- 
ance to the. Empire.” 


OUR PERSONAL COLUMN. 


The kditors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
heep readers of the ExectricaL Review posted as to their 
movements, 


The following Press communiqué has recently been issued 
from Delhi:—** The Secretary of State for India, having ac- 
cepted the main principle of the reccmmendations of the 
Stores’ Purchase Committee, regarding the agency to be 
established for the purchase and inspection of stores for 
(Giovernment Departments in India, the Government of India 
has obtained his approval as a preliminary measure to the 
ippointment, on a temporary basis, for a period of two years 
in the first instance, of the three chief officers of the new 
Indian Stores Department, viz., Ohief Controller of Stores, 
Director of Purchases, and Intelligence and Chief Inspector.’ 
Vor the appointment of Chief Controller, the Government of 
India has selected Mr. J. §. Prrkearuty, C.LE., ©.V O., 
C.B.E., D.S.0., superintending - engineer (electricai and 
mechanical), Delhi. Mr. Pitkeathly will assume charge of his 
office in January, 1922, and will then proceed to “‘ formulate 
a detailed scheme of organisation for the consideration of the 
Government of India.”” One of our, special , correspondents. in 
India writes: Mr. Pitkeathly is well-known among the 


commercial community in India for his fairness, straight deal- 

ing and integrity, and no better or sounder choice could have 
been made for such an extremely important appointment. 

He has filled many important Government posts in India, 

since coming out about 1905, with conspicuous ability, as is 
evidenced by the honours which have been showered upon 
him. Having shown his skill as an organiser at the Allahabad 
Exhibition in 1910, the entire electrical equipment of which 
he controlled, he was chosen to take entire charge of the elec- 
trical arrangements for the Delhi Durbar, 1911. ‘This was 
one of the largest electrical schemes of the sort which had 
ever been carried out m India, and its wonderful effect was a 
marvel to all who were privileg zed to witness it. Delhi having 
been proclaimed as capital of India instead of Calcutta, Mr. 

rune@auniy Was chosen as electrical engineer to the new Delhi 
Province in 1912. The discriminating eye of authority there 
soon detected his versatility and efficiency, and in addition to 
his ordinary duties he was commissioned to build a new 
Secretariat of vast proportions to house clerks and officials of 
the new capital. This he did in record time. Soon after war 
broke out he was sent to Mesopotamia and made colonel R.E. 

in charge of the electrical and mechanical branch of the mili- 
tary works. His valuable services there were officially appre- 
ciated by his being awarded the D.S.O., and later on the C.B. 
decoration. On demobilisation he again resumed his work 
at the new Delhi Province as superintending engineer, elec- 
trical and mechanical branch. His wide Indian administra- 
tive and business experience will be a valuable asset in his 
new post, and his tact, courtesy, and sympathy towards the 
Indian and European alike should smecoth his official path to 


even higher honours still. His present appointment carries 
great responsibilities and heavy burdens, but knowing the 
man one feels that his success is already assured.” 


We are pleased to be able to publish this week a portrait 
of Dr. C. O. Mamtnoux, of New York, President of the Inter- 
national Electrotechnic al Commission. Dr. Mailloux’s devoted 
labours on behalf of the promotion of friendship and goodwill 
between the electricians of the world are, we think, not suffi- 
ciently recognised. It is therefore a pleasure to find that at 
the recent Ampére Centenary celebrations in Paris, at which 


Dr. C. O. 


Dr. Mailloux took a leading part in presenting, on behalf of 
numerous American universities, colleges and __ societies, 
written tribute to the great work of Ampére, he subsequently 
was made an Officer of the Legion of Honour. This well- 
merited distinction shows how deeply our French colleagues 
appreciate Dr. Mailloux’s efforts for so many years to bring 
the French and American electricians together, which task, 
through his extraordinary linguistic ability and love for 
France, he has so eminently and large-heartedly accomplished. 
Dr. Mailloux also represented the French Academy of Sciences 
at the Ampére Centenary celebrations held in December, 1920, 
at Ampere City, New Jersey. We, too, in this country owe 
Dr. Mailloux a debt of grititude for the part he has taken 
in promoting the welfare of the L.E.C. since its initiation. We 
well remember his strenuous efforts in 1905 to straighten out 
the tangled difficulties of the proposed constitution of the 
L.E.C. and the hard work of the small committee, the mem- 
bers of which gave up participation in the interesting tour 
round the country which had been arranged for the delegates 
by the Institution of Electrical Engineers. The constitution 
of the I.E.C. was argued out in close detail, and Dr. Mailloux 
was able repeatedly to smooth out with equal facility, whether 
a Spaniard, an [talian, a Frenchman, a South American, or a 
Portuguese was concerned, the many diffic ulties which inevit- 
ably arise when such matters are discussed in any inter- 
national conference. 
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The Echo de Paris, which recently opened a national sub- 
scription to enable the octogenarian scientist, M. Edouard 
Branly, to continue his research work in connection with 
wireless telegraphy, announces that the fund already exceeds 
200,000 fr. (about £4,000), which it is considered will be suth- 
cient for the inventor's present and future needs. 

Mr. W. Norru-Lewis, J.P., chairman of Insoles, Ltd., and 
the Windsor Steam Coal Co., Ltd., has been appointed chair- 
man of the Treforest Electrical Consumers’ Uo., td., in place 
of the late Mr. Hugh Bramwell, O.B.K. 

Mr. W. RuTHervorD has been elected a director of G. D. 
Peters & Co. 

At the otlice of the British Insulated & Helsby Cables, Ltd., 
Heisby, Mr. GeorGe LLoyp was presented with a goid watch 
by the members of the works staff, on one occasion of his 
departure from Helsby. The presentation was made by Mr. 
W. B. Barlow. 

Mr. FRANGNELL has severed his connection with Messrs. C. 
A. Parsons & Uo., Ltd., at Heaton Works, and has started 
for himself as a manufacturers’ area representative, with 
olfices at 47, Pilgrim Street, Newcastle-on-lyne. 

Mr. H. kK. SUPHERLAND has relinquished his position as chief 
engineer and designer to the Midiand Klectric Manufacturing 
Co., Ltd., Birmingham. His present adaress is 47, Russell 
Road, Hall tireen, Birmingham, where he will devote him- 
self to industrial and mining switchgear. 

Obituary.—Mr. Exnest Hoit.—The interment took place 
at Halifax on rriday last of the late Mr. Ernest Holt, man- 
ager for the past ten years of the Ashton-under-Lyne Cor- 
poration ‘lramways. Mr. Holt was taken ill shortly after 
Christmas, and passed away from pneumonia within less than 
a week. He entered the service of the Ashton Tramways in 
1905 as chief clerk, and his death, at the early age of 37 years, 
is deeply regretted. 

Sir WILLIAM MatrHews.—We regret to record the death, 
which has occurred at Hampstead at the age of 78 years, of 
Sir William Matthews, K.C.M.G., a famous engineer, who 
was responsible for harbour construction work in all parts of 
the world, and was a past president of the Institution of Civil 
Engineers. 

Mr. J. E. Renpewt Baker.—We briefly mentioned last 
week the death of Mr. J. E. Rendell Baker, engineer and 
manager of the Stratford-on-Avon Electricity Co., Ltd., and 
formerly of Finchley, London. Mr. Rendell Baker died on De- 
cember 18th, after a long and trying illness. During the illness 
his position was temporarily held by his youngest brother (W. 
Rendell Baker), and we learn that the directors of the com- 
pany have now appointed him to his brother’s position. We 
understand that the family has an interesting electrical 
record. The father (Robert R. Baker), who was for a great 
many years gas and electric fittings superintendent under 
the Bolton Corporation and who is still on their retired list, 
has his three remaining sons managing municipal under- 
takings at Devizes, St. Helens, and Stratford-on-Avon, re- 
spectively. 

Will.—The late Ald. J. FrevpinG, joint managing director 
of Fielding & Platt, Lte., of Gloucester, left £48,270 gross and 
£41,901 net. 


NEW COMPANIES REGISTERED. 


Sterling Accessories, Ltd. (178,768).—Private company. 
Registered December 31st. Capital, £1, in £1 shares. To carry on the busi- 
ness of electrical, telephone, telegraph, mechanical, and general engineers, elec- 
tricians, fitters, millwrights, &c. The permanent directors are: C. J. Margeri- 
son, ‘* Weston,’’ St. James’ Avenue, Sutton, Surrey (chairman); A. Handley, 
42, Great Charles Street, Birmingham. Qualification of permanent directors, 
£300; of other directors, £200. Kegistered office: Bangor House, Shoe Lane, 

Cc 


E.C. 

Charles H. Champion & Co., Ltd. (178,837).—Private 
company. Registered January 4th. Capital, £10,100 in 1,000 8 per cent. 
non-cumulative preference shares of £10 each and 2,000 ordinary shares of 
ls. each. To carry on the business of producers and suppliers of electrical 
apparatus, manufacturers and importers of and dealers in cables, lines, 
wires, dynamos, accumulators, meters, &c. The provisional directors are : 
Henri Marcotty, 71, Castleton Mafsions, Barnes, $.W.13; C. H. Champion, 
National Liberal Club, Whitehall; G. H. Leslie, Junior Naval and Military 
Club, 96, Piccadilly, W. Solicitors: Macdonald & Stacey, 2, Norfolk Street, 
Strand, W.C. 


Harper Brothers & Co., Ltd. (178,787) .—Private com- 
pany. Registered January 2nd. Capital, £1,000 in £1 shares. To tender for, 
undertake, and carry out works, operations, contracts, or transactions in 
Spain or elsewhere in connection with power undertakings or of any kind 
whatsoever commonly undertaken by engineers, builders, contractors, or power 
suppliers, &c. The subscribers (each with one share) are: G. J. Websdale, 87, 
The Avenue, Highams Park, Essex, engineer; A. J. Bennell, 13, St. Helen's 
Place, E.C.3, secretary. The first directors are W. A. Harper and H. W. 
Harper. Registered office: 13, St. Helen’s Place, E.C.3. 


A. G. Burrell & Co., Ltd, (178,803).—Private company. 
Registered January 3rd. Capital, £5,000 in £1 shares (1,500 6 per cent. 
cumulative preference), To adopt an agreement with A. G. Burrell for the 
acquisition of the business carried on c him as “A. G. Burrell & Co.,” 
and to carry on the business of manufacturers, installers and repairers of and 
dealers in systems and installations of all kinds for synchronising or distri- 
buting time, and of all master and secondary clocks, dials, batteries, alter- 
nators, dynamos, wiring, and other appliances, &c. The first directors are: 
J. W. Molden (chairman), “ Narbestrong,"’ Coombe Hill Road, Kingston; 
W. E. Spearing, 51, Bushwood Road, Kew; D. B. Saunderson, “ Benridge,”’ 
Frithwood Avenue, Northwood, Middlesex; A. G. Burrell, 57, Barkers Road, 
Netheredge, Sheffield. The three first-named may retain office so long as they 
are directors of the Magneta Time Co., Ltd. The said A. G. Burrell shail 
be a director for seven years if he shall so long remain manager of the com- 

ny. No qualification required for a director who is also a director of the 

agneta Time Co,, Ltd. walification of ottfer directors, 200 ordinary or 
preference shares. Regi office : 28, Change Alley, Sheffield. 


Standard Wiring, Ltd. (11,985).—Private company. Re- 
gistered December 28th. Capital, 21,000 in £1 shares. ‘Yo carry on the busi- 
ness of electricians and engineers, &c. The subscribers (each wtih one share) 
are: A, V. Froggatt, 131, West Regent Street, Glasgow, marble merchant; 
W. Marshall, 9%, Hope Street, Glasgow, accountant. The first directors are 
not named. Secretary: D. More. Kegistered office: 37, bank Street, Kil- 
marnock. 

Rooin Adair, Ltd. (178,736).—Private company. Regis- 
terea December jth. Capital, £000 in £1 shares. To carry on the business 
ot import and export merchants and agents, mechanical and electrical 
consulting engineers, &c. The subscribers (each with one share) are: Percy 
Adair, 34-4, Holborn Viaduct, E.C.1, electrical engineer; W. J. Woodhouse, 
3-4, Clement's Inn, W.C.2, articled clerk. The first directors are not named. 
Registered office : 32-4, Holborn Viaduct, E.C. 


Henderson & Thornton, Ltd. (178,865).—Private com- 
pany. Registered January Sth. Capital, £22,000 in 200 lv per cent. cum. pref. 
und 1,500 ordinary shares of £1 each. To carry on the business of producers 
and suppliers of electrical apparatus, manufacturers of and dealers in cables, 
lines, wires, dynamos, accumulators, &c. The first directors are: F. Higgs, 
Station Works, Hinton Road, Herne Hill, 5.E.; B. C. Aldous, Station 
Works, Hinton Road, Herne Hill, S.E.; J. A. Henderson, 18, Mount Ephraim 
Road, Screatham, $.W.; L. Thornton, 16, St. George's Road, West Hamp- 
stead, N.W. Solicitors: Macdonald & Stacey, 2, Norfoik Street, Strand, W.C.2. 

Mikro, Ltd. (178,794).—Private company. Registered 
January 2nd. Capital, £0,000 ia £1 shares. To take over the sole working 
rights for the world, except U.S.A. and Canada, of the patent Skindervike: 
‘Transmitter Button, and the various appliances containing the same 
emanating therefrom, with all trade marks, designs, and rvyalties connected 
therewith, from Johan Skinderviken, of 4, Colosseum Terrace, N.W.1. ‘Ih: 
first directors are: Johan Skinderviken, 3, Colosseum Terrace, N.W.1; H. A 
Walliss, 4, Holly Villas, Clarendon Road, 5. Woodford, E.18. Advertising 
consultant (gencral manager). Registered office: 12, Bouverie Street, b.C.4. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


J. B. Saunders & Co., Ltd. (112,037).—Return dated No- 
vember 16th, lv2l. Capital, £20,000 in £1 shares. 18,006 shares taken up 
and considered as fully paid. Mortgages and charges: Nil. 

Stothert & Pitt, Ltd. (74,218).—Return dated November 
7th, Iv2l. Capital, £350,000 in 21 shares (250,000 ordinary and 100,000 pre- 
ference). 1%l,v8d ordinary and 79,788 preference shares taken up; £123,623 
paid; »£145,730 considered as paid. Mortgages and charges: £25,000 first 
and £30,000 second debentures. 

Midland Counties Electric Supply Co., Ltd.—Particulars 
of 400,000 7} per cent. mortgage debenture siock, authorised November 2lst, 
and covered by trust deed dated December 4th, 1921; whole amount issued ; 
charged on shares and stock in various me and the company’s under- 
taking and property, present and future, including uncalled capital subject to 
prior stock and secured notes. Trustees: British Trusts Association, Ltd. 


Creed & Co., Ltd.—Satisfaction in full on December 12th, 
1321, of mortgage dated March 25th, 1918, securing £3,000. 


CITY NOTES. 


The ‘‘ City ’’ columns of The Times con- 
Lisbon, tain a comment based on a letter from that 
Electric Tram- paper's correspondent at Lisbon regarding 
ways Co., Ltd. the crisis which has been reached in the 
affairs of this company. Down to 1914, 
says the writer, the company met with a fair measure 
of success and was able to accumulate a large reserve fund. 
‘** Its subsequent experiences have been of the nature common 
to transport undertakings the world over, namely, an increase 
in working costs out of all proportion to the additional gross 
revenue, despite heavily increased tariffs. ‘The troubles ot this 
undertaking have been rendered the more acute by reason of 
the heavy depreciation of the national currency—the escudo 
(nominally worth 53$d.) having a present value of 44d. as com- 
pared with about 46d. just before the outbreak of war. Last 
summer, following a long strike, an agreement was made 
with the Government whereby, in return for a temporary in- 
crease of pay made by the company to its servants, the Govern- 
ment appointed a Commission to inquire into the financial 
position of the undertaking, and promised to support the re- 
port of the Commission. This report, which proposed several 
ways of increasing the company’s receipts, duly appeared, but 
the time limit has now expired in which the Camara was to 
have refused or accepted the findings of the Commission, and 
the Camara still refuses to be moved. A last appeal has just 
been made to the Portuguese Prime Minister, calling upon the 
Government to comply with the terms of the agreement. It 
is obvious that the existing situation cannot continue much 
longer, for every week the company is adding to its losses, 
and its reserve fund has now been used up.”’ 
Societa Mineraria ed Elettrica del Val- 
Italian darno (Florence).—This company, whose 
Companies. capital is 100,000,000 lire, closed its finan- 
cial year with a loss of 1,667,301 lire. The 
shareholders approved the report of the board, which ex- 
plained that the loss was occasioned by extraordinary events 
which arose during the year. Note was also taken of the 
failure of the issue of 500,000 shares which occurred in the 
preceding year, the shareholders not having subscribed the 
amount asked for by the board. It was decided to reduce the 
capital to 50,000,000 lire, setting aside the 6,388,417 lire sub- 
scribed by the shareholders for a new meeting to dispose of in 
the interests of the company. 
Dinamo, Societa Italiana per Imprese Elettriche (Milan).— 
The pepe of the board of this company, whose capital is 
25,000,000 lire, showed that the working year. closed on June 
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30th, had not terminated in favourable circumstances. The 
balance-sheet disclosed a net profit of 1,694,405 lire, allowing 
of a distribution of 6 lire per share. The meeting had under 
consideration the removal of the company’s headquarters to 
Varzo, and the increase of the capital to 30,000,0UU lire. 

Societa Distribuzioni Elettriche Zambellini (Port Mau- 
rizio).—The working year of this company (capital 5,000,000 
ire) closed on June 30th with net profits of 679,907 lire, 
lowing of a dividend of 10 lire per share. To facilitate 
»malgamation with other important distribution centres, the 
ueeting decided to raise the capital to 8,000,000 lire. 

The following Italian companies have raised their capital :— 
idroelettrica Veneta (Venice), from 5,000,000 to 50,000,000 
ire; Idroelettrica dell’ Ossola (Milan), from 630,000 to 2,000,000 
ire; Societa Anonima Elettrica Moltrasina, from 100,000 to 
25,000 lire; and the Societa Anonima Luce e Forza (Para- 
iago), from 324,000 to 1,000,000 lire. 


Douglas Southern Electric Tramways, Ltd.—The report 
.{ the aarectors stated that an agreement had been entered 
uto with the Douglas Head Marine Drive Co., Ltd., by virtue 
oi which, at the end of the concession in 1926, the Drive Co. 

ould take over the tramways as a going concern, paying 
ineretor the agreed or arbitrated value of the company's 
mechanical and electrical plant, and half the value of the 
permanent way. An interesting table of figures showing 
‘rattic results was presented. ‘lhe number of service days in 
1921 was 96 (1920, 130); passengers carried 151,242 (1920, 
67,671) ; car mileage, 25,240 (1920, 32,420); traffic receipts, 
£8,082 (1920, £13,539); total receipts (less tolls), £5,062 (1920, 
£11,763); expenses, £9,637 (1920, £5,787); net profit, £2,425 
(1920, £6,025). On the ordinary shares a dividend of five per 
cent. was declared. 

S. Smith & Sons (Motor Accessories), Ltd.—In the course 
of his speech at the recent annual meeting, Mr. Chas. P. New- 
man said that the company acquired a controlling interest in 
the business of H. W. Smith & Co. in 1920, at a time when 
it was impossible to obtain electric wire and cable in connec- 
tion with their lighting sets. The business was regarded as a 
good one, and in the ordinary course of events would have 
been kept fully employed on manufacturing for this company ; 
but, unhappily, when the depression became acute this busi- 
ness suffered in common with all others, and it was found im- 
possible to carry on at a profit, with the result that a receiver 
had been appointed. They had written off the whole of the 
value of these shares, although it was not without hope that 
some scheme of reconstruction might be possible. 

French Companies.—Ltablissements Pazet Silva.—The 
ordinary meeting of this company was held on December 10th, 
when the accounts for the year’s working were approved. 
‘The balance-sheet showed net profits of 27,708 fr., which was 
carried over to the profit balance of the foregoing year, making 
a total of 548,453 fr. The report attributed the small profit 
made to the reductions in the sale price of lamps and other 
articles, induced by the desire to stimulate business. The 
past year had suffered from the crisis in commerce and indus- 
try; nevertheless the level of business transacted equalled that 
of the previous year. 

German Companies.—The Gesellschaft fur Llektrische 
Unternehmungen, of Berlin, is at present inviting subscrip- 
tions for 75,000 shares of 1,000 marks each at a premium of 
150 marks. 

The Rheydt Kabelwerk Gesellschaft, of Rheydt, is increasing 
its capital to the extent of 25,000,000 marks, 25,000 shares of 
1,000 marks each being offered for subscription at a premium 
of 200 per cent. 

South Wales Electrical Power Distribution Co.—Accord- 


ing to the financial Press, the Bill that is being promoted by - 


this company states in the preamble that the ordinary capital 
issued amounts to £610,120, whereas the assets are valued at 
only £152,530, a difference of £457,590. The proposal is to 
reduce the capital as from January, 1923, to £152,530 by can- 
celling capital not represented by assets, the reauced capital 
to be held by the present holders in the proportion cf £2 10s. 
lor each existing £10. 

Anglo-American Telegraph Co., Ltd.—The directors an- 
nounce final dividends of £1 10s. per cent. on the consolidated 
ordinary and preferred stocks, less tax, and a first and final 
dividend of £1 10s. per cent. on the deferred stock for 1921, 
less tax. A bonus of 2s. 3d. per cent. is to be paid on the 
undivided ordinary stock and 4s. 6d. on the deferred, free of 
tax. 

Isle of Thanet Electric Tramways & Lighting Co., Ltd.— 
Profit for the year ended September 30th, 1921, £31,448. Total 
receipts amount to £105,628. Allocations to the various 
reserve funds total £16,078; written off cost of motor vehicles, 
£364. Half-year’s dividend, due July, 1908, was paid on pre- 
ference shares, leaving to be carried forward £3,972, against 
£4,284 brought in.—Financial Times. 

Previncial Tramways Co.—According to the Financial 
limes the revenue for the year to September 30th, 1921, was 
£20,900, against £40,016 for the previous year. A claim for 
P.D. in respect of 1918, amounting to £12,454, has necessi- 
‘ited a big strain on the company’s resources. 

Kaministiquia Power Co.—Dividend at rate of 8 per cent. 
a annum on common stock for the quarter ending January 
ois 


STOCKS AND SHARES. 


TuesDAy EVENING. 
Money in the New Year shows every indication of remaining 
cheap for some time to come, and with discount rates falling 
in the money market, the tendency for Stock Exchange secur!- 
ties is naturally to improve. ‘This applies, of course, to money 
stocks mainly. In spite of the enormous amount of new issues 
during the past four weeks, public demand is sufficiently 
eager to absorb practically any good stock that comes along 
at a reasonable price. It might have been imagined that this 
would impose a check upon the advances which have been 
taking place in stocks already existing, but in point of fact, 
the reverse is happening. 

The search for sound securities does not confine itself to 
the new stocks, and is busily exploring other markets in 
which there are still opportunities for profitable employment 
of money. Even with recently-issued debentures and the 
like, the demand is strong enough to maintain premiums, 
as for example in the case of the Reading Electric debenture 
now up to5 premium. The Llanelly & District debenture has 
risen to 2 premium. Midland Counties 7} per cent. debenture 
stock, which hung fire a little at the outset, has strengthened 
to 3 premium. The attraction of this stock was mentioned 
here on two or three occasions, owing to the fact of its being 
backed by the British Electric Traction Co. Incidentally, 
it may be mentioned that the ordinary stock of the latter is 
one of the firmest features this week, showing a gain of 5 
points at 36. The difficulty which most stockbrokers experi- 
ence at the present time is to get the offer of investment 
securities at prices which appear reasonable to their clients. 
Holders are not inclined to sell, and there is just sufficient 
hope of a fall in the Income Tax in April to encourage the 
idea that, should this take place. a sharp impulse would be 
given to business enterprise and initiative. On the other 
hand, the Trade Returns from various industries are not 
all satisfactory. The amount of capital required for trade. 
therefore, is not vet large enouch to cause a diversion of 
money from stocks into stock-in-trade. but with the realisation 
of capitalists that their money on deposit is earning but a 
very modest rate, the cash hitherto lodged with the banks 
is steadily coming hack into Stock Exchange securities, in- 
creasing the demand, and having the effect of strengthening 
quotations in every market which it touches. 

The Home Railwav department stands ont as one of the 
strongest of the week. Amonest Undergrounds, rises have 
occurred in Metropolitan, Central Tondon assented stock. and 
Districts. Underground shares are hetter at 9%. The main 
advances, however. are to be found in the lists for prior- 
charge stocks. Metropolitan 34 ner cent. dehenture has risen 
to 64. and the “A” stock to 60%. Central Tondon non-as- 
sented ordinary stock is higher at 354, the preferred at 434 
and the deferred at 323. Jt is interesting to notice that, 
elthongh the preferred stock is anoted at the price mentioned, 
the last bnsiness marked wae at 371 at the end of Sentember, 
1991. Districts 44 per cent. first preference at 634 and T.ondon 
Hlectric nreference at are both hetter. East Tondon de- 
hentnres have risen noticeshly, the four classes now standing 
at 604. 38, 184. and 11, while the company’s first debenture 
stock is 54, ex-dividend. 

The seme canse is at work amongst electricity supply 
shares, where advances have ocevrred in Connty ordinary and 
preference, Kensinetons, Metronolitans, St. Tames’s and Weet- 
minsters, The iohhers frankly eonfecs the+ thev have little 
stock to offer. while. at the same time, there is cortinual 
vressure to buv. The maprnufacturing croeun feels the re- 
flection te 1 minor extent. Tmnrovements have ocenrred in 
Fdisons, Enclish Electrie preference, General Electrics. and 
Siemens. Amonest the telecranh monufacturine§ shares 
rises are to he noted in Telecranh Conctrretions at 2. Hen ; 
levs at 30s. 6d. and Callenders %s 2d. There are few in- 
vestment markets, in fact, which foil to particinate. in the 
streneth broncht abont in the first inetance, hy the forcing- 
out of denasit money from the hanks There is talle also of a 
nossible fall in the hank rate on Thursday in this week 
havine regard to the fact that the Federal Renks of New 
York lowered their rate hefore Christmas This sten is 
nsnally followed almost immediately by a similar movement 
in the Pank of Fnelond rate. hnt it wae decided that nothing 
chonld he done nvtil the turn of the New Vear. Moreover 
if the Trish anestion is anine to he settled neacefnlly. and 
if there is anv chance of the Cannes Conference bringina ahoant 
a hetter state of affairs an the Continent, with 9 more stahle 
rate of exchance hetween the yvarions eourtries. then the 
investor will reeain a confidence which he has not felt for 
five or six vears nast. 

Ty the telearanh and telenhane list, the princine] featnre 
ie the wav im which Anele-Ameriean heve Improved. 
The preferred is un 33 noints and the deferred anined 5s. 
The comnanv’s dividend annonneement annenared the other 
day, and, although the vreferred received no more. of course, 
than the 6 ner cent. to which it is entitled. the deferred 
stack in addition to its fixed 14 ner cent... gets a bonns of 
4s, Gd. ner cent... which has the effect of ineressine the vield 
to 9 per cent. for a security which is sufficiently good to 
render a rise in price, to 90 at least, qnite. possible. The 
Eastern group of stocks and shares is decidedly strong, with 
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advances in Globes, Eastern ordinary, Eastern Extensions, 
and Western shares. Here again the difficulty is to get the 
stock wherewith to supply insistent buyers. United River 
Plates have hardened to 5 5/16, Marconis are better at 13, 
Indo-Europea”. at 304 are three points to the good, and the 
market threughout exhibits noticeable firmness. 

Amongst the new issues which are pouring out like water 
from every side, it is remarked in the Stock Exchange that 
the electricity supply companies have not yet formulated 
appeals for capital which were rather expected to be forth- 
coming early this year. The prices of new electrical issues, 
as already noted, remain on the upward track. British Thom- 
soh-Houston debenture is up to 2} premium, and looks as 
though it will improve still further. Clyde Valley Electrical 
8 per cent. second preference remain at 54 for the £10 shares, 
with £5 paid. The Fife Tramways Co. is on the point of 
making an issue of £250,000 7 per cent. debenture stock at 93. 

British Columbia Electric Railway stocks have again 
spurted, on the expectation that the report, due immediately, 
will make a very good showing. The rises range from 1 to 
5 points, and stand out as the most prominent feature in 
their particular market. British Electric Tractions are steady 
at 314. Anglo-Argentine Tramways 5 per cent debenture 
stock, so frequently recommended here as a sound investment, 
is 2 points higher at 654. Mexicans are neglected, and the 
tendency is to let prices droop. 

Business in rubber shares has come to something like a 
full stop, owing to the unsatisfactory condition of the market 
in the raw produce. The Armament group is tame. There 
is not much doing in engineering shares, but Babcock and 
Wilcox at 47s. 6d. are a shade better on the week. Victoria 
Falls preference at 18s. 6d. and the ordinary at 9s. are un- 
affected by the serious strike that has occurred in the Trans- 
vaai gold and coal mining industries. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Home Etectriciry Companies. 


Dividend. Price 
Jan. 10, Rise or Yiela 
1922, f 


1919. 1920, ‘all. p.c. 
Brompton oe oo 8 ht £29 12 
Charing Cross Ordinary oe os 7 8 4 813 8 
do. do. do. 44Pref. .. 4h 744 
os ee ee ee 4 6 8ll 6 
City of London .. oe ee ee 13 14 ly a 9 1410 
0. do. 6 per cent. Pref... 6 6 18/6 = 699 
County of London ée ob 8 8 817 10 
do. do. 5 per cent. Pref... 6 6 Sa +2 739 
Kensington Ordinary .. a ee 7 9 54 +a 8ll 6 
London Electric.. .. 1 710 0 
do. do. 6 percent. Pref... 6 6 912 0 
St. James’ and pat 12 62 +4 6 
South London .. ee 6 7 23 0 9 0 
South Metropolitan Pref... ee 7 7 17 _ 800 
Westminster Ordinary. . wa ® 6. +h 868 
TELEGRAPHS AND TELEPHONES. 
Anglo-Am, Tel. Pref. .. ee ee 6 6 88 7 616 4 
do. “an 194 + 900 
Chile Telephone ee oe ee 6 6 5: +a 5u 8 
Cuba Sub. Ord. .. a oe ee 7 7 7 -- 10 00 
Eastern Extension... ee ® 163 +3 519 5 
Eastern Tel Ord. an 1 +2 618 8 
Globe Tel. and Ord. oo” 10 + 619 5 
do. do. Pref. ee 6 6 + 681 
Great Northern Tel. .. oe 2 912 
Indo-European .. ee ee 41 854 
Marconi .. ee es ee 16 1 + 6 
Oriental Telephone Ord. os 12 2 * 00 
United R. PlateTel. .. 8 8 +; 8149 
West Indiaand Panama... Nil Nil 5/- Nil 
Western Telegraph .. «.. WW 10 163 5 
Home Rains, 
Central London Ord. Assented oe + 4 524 +1 712 5 
Metropolitan... ee ee ee 1 + 
Und rgro und Electric Ordinary Nil Nil 
nde ectric mary .. + 
do, do, Income.. ee 4 2 164 +1 318 6 
Foreicn Trams, 
Anglo-Arg. Trams, First Pref. .. 1 xd ~— 10 9 6 
do. do. 2nd Pref. ee wa 3 717 3 
do. do. 6 per cent. Deb. 5 5 +2 712 6 
Brazil Tractions es 81 Nil 
British Columbia Elec. Rly. Pfce... 5 5 61 +34 828 
do. do. Preferred .. 5 98)/- 574 +5 622 
do. do. Deferred .. 8 124/- 69 +9 *10 8 4 
do, do. Deb. oe 4 +1 616 0 
Mexico Trams. 5 per cent. Bonds... WN N -1 
do, do.6percent. Bonds... Nil Nil -1 Nil 
Mexican LightCommon... Nil Ni 18 Nil 
do. Pref. .. ee - Ni Ni @ -- Nil 
do. lst Bonds .. 594 -2 0 
MAnvFActTuRING CoMPANIES. 
Babcock & Wilcox .. 614 9 
British Aluminium Ord, oe 1803 
British Insulated Ord, ee a 10 00 
Callenders 64 Pret ee ee ee = 12 4 
ee ee xe 18 8 
Crompton Ord. .. oe ee 1 13/9 0 
Edison-Swan .. ee — 6/6 
do. do. 5 per cent, Deb. ee 5 62xd 814 
Electric Construction .. ee 00 10 18/3 1019 2 
English Electric oe oe ee 8 8 10/ 1600 
do. Pref. .. es ee 6 6 13/9 + Ys 814 6 
Gen. Elec. Pref... ee 6h 17/9 +6d. 6 
0. ee 1 10 18/9 +6d 1018 4 
Henley 1 15 80/4 +9d 918 
do. Pref, .. ee 4% 88 642 
India-Rubber . ee oe Ww — 
Met.-Vickers Pref. .. ee 8 8 9 210 
Siemens Ord. .. ee ee 92/- +94. 9 110 
oe 20 20 22 + 9 a 


* Dividends paid free of Income Tax. 


MARKET QUOTATIONS. 


lr should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, January 11th. 


CHEMICALS, &c, | 
a Acid,Oxalio .. .. perlb, | 
a Ammo crystal) | £58 
a Bisulphide of Carbon ee 
Borax .. oe ee ee £31 
a Copper Sulphate #29 | a 
a Potash, Chlorate .. es per lb, 5d. to 54d. 
Perchlorate oe od. ee 
ee ++ percwt 216 
a Sulphur, Sublimed Flowers £14 10s. 
a ora: ee ee per lb. es 
tals ee + per ee 
a Sodium Bichromate, «+ per lb, . os 
METALS, &c. 
p Babbitt’s Metal and Anti-friction Metal — 
GradeI .. pertonnet | £160 oe 
Grade ll .. os £118 ee 
Grade Lil .. 2° ee ” ” £71 on 
c Brass (roilea metal 2” to 12” basis) per ib. ledd. 4d. dec 
c » ‘Tubes (solid drawn) se @ 1/0} to 1/04 we 
basis ee ee 10gd, 4d. dec 
c Copper Tubes (solid drawn) ee lysed ‘a 
(best selected) per ton £98 
c ect .. ee ee ee £98 ee 
oc » Read .. es ee ee £98 as 
d  (Blectrolytic) Bars ee | £78 10s. 35/- dec. 
Sheets ..- , | 145 10s, 
“ Wine: pert. | 
Sheet... ee ee ee 8/- 
a German Silver Wire ee oe a eo 
Gutta-percha, fine .. oe ee 
A India-rubber, Parafine .. ee } | 13d. dec, 
i Tron Pig (Cleveland Warrants) .. per ton Nom. oe 
1 _» Wire, galv. No. 8, P.O. qual. e £27 
a Lead, English ee oe 5 | 
Mercury ee ee ++ per bot. £10 10s. 
e Mica (in original cases) small! «+ per lb. 8d. to 4/- oe 
e ” rge ee ” - to 
Phosphor Bronze, plain castings.. in 
» drawn bars and rods 1/44 jd. dec. 
» rolieu strip & sheet 1/43 ad. dec. 
» Wire . ° oe ” d4d dec. 
d@ Siliccum Bronze Wire... ++ per lb. apg ad. dec. 
r Steel, Magnet, in bars oe ee 
a Tin, Biock (English) ee +» Perton £164 to £164 10s. £3 dec. 
o , Wire,Nos.ltol6 .. perlb, BYE 


a G. Boor & Co, 

c¢ Thos, Bolton & Sons, Lad, h Edward Till & 

d +1 ~ & Co, i & Lowe. 

eF, ns ms. / Richard Johnson & Nephew, Ltd, 

f India-Rubber, Gutta-Percha and a P, Ormiston & Sons. , 
Telegraph Works Co., Ltd. p C. Clifford & Son, Ltd, 


W. Dennis & Uo. 


United States Electric Vehicle Market.—The demand 
for electrically-driven passenger cars shows no improvement, 
and manufacturers of these vehicles are non-committal in 
their views with regard to the future. Electric truck manu- 
facturers state that business is improving, although opinions 
naturally vary as to the extent of the improvement, but all 
are of the opinion that the prospects for the electric truck 
industry were never brighter than they are to-day. 

Manufacturers and others actively interested in the electric 
vehicle industry held the first of a series of monthly meetings 
on December 2nd. Mr. James H. McGraw, president of the 
New York Electrical League, was one of the principal 
speakers. He said, in part: **‘ With a growing appreciation 
of the service achievements and possibilities of the electric 
truck, we are facing a new era. The time is coming when. 
for package delivery, the horse will quickly disappear from 
our streets and the gasoline truck will have to fight hard to 
maintain its existence. Last year their increase in the use of 
electric trucks in New York City alone was more than 40) 
per cent., and the use of electrically-propelled vehicles is also 
greatly increasing in cities like Chicago, Boston, Philadelphia. 
Cleveland, and_ Detroit.” 

No definite date has yet been fixed for the electric vehicle 
show to be held in New York City early next spring, but it 
is probable that the exhibition will open in March or April. 
Leaders in the industry will hold a meeting on January 13th. 
when the proposal to publish a journal devoted exclusively to 
electric vehicles will be discussed. The project is said to be 
widely approved.—Reuter’s Trade Service (New York). 


The Oil Turbine.—In reviewing the past year’s progress, 
the engineering correspondent of the Daily Telegraph states 
that some success has attended the efforts of Messrs. Thyssen. 
of Mullheim, in the development of the oil turbine, by using 
specially-treated electric-stee] blades. 
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THE MANUFACTURE OF CARBON ELECTRODES. 


[COMMUNICATED. | 


Tse carbon electrode industry started about forty years 
ago, and the credit for its earlier developments belongs 
chiefly to the Frenchman, Carré. He was the first to 
institute grinding of the raw material, mixing with a 
binding agent, pressing into moulds and afterwards 
heating the moulded shapes to incandescence. Carré’s 
methods, with modification in manipulative details, and 
with various new materials, are still being employed. 


The earlier carbons manufactured were principally 
for electric illumination, but later they began to be 
employed in electro-metallurgical work. Electric resis- 
tance as a source of heat was gradually adopted for the 
production of aluminium, calcium carbide, and ferro- 
alloys, as well as for electric steel, and the production of 
electrodes for electro-metallurgical work has become a 
very important industry. The requirements of the 
metallurgical industries demand a quality of electrode 
quite different from the requirements for obtaining a 
steady arc in electric lighting. The principal qualities 
which are essential are great magnetic strength and 
conductivity, with a minimum of loss. The dimensions 
are now of such magnitude that the mechanical strength 
required to permit the necessary handling is also a 
point of great importance. The consumption of carbon 
electrodes is now on such a scale that the larger manufac- 
turing firms require plants comparable in size to the 
largest ceramic kiln installations. The machinery em- 
ployed is of considerable size, particularly the hydraulic 
presses used for making the larger types of electrodes. 

Information regarding the processes in use has been 
obtained partly from the respective makers, and partly 
from the published literature of the subject. 

In general, the process consists of mixing the ground 
and cleaned raw material with tar or tar-like substances, 
giving it the desired shape by pressing, and finally cal- 
cining. the pressed shapes to give them the required 
mechanical strength and electrical conductivity. 

In principle this appears exceedingly simple, and is 
closely related to the general methods of the ceramic 
industry. As a matter of fact, a large amount of skill 
and experience is necessary to produce a satisfactory 
product, and it is said that even the most experienced 
inakers occasionally meet with failure in obtaining the 
right conditions. 

The raw materials considered suitable for the manu- 
facture of electrodes include all varieties of carbon found 
in sufficient purity and in a form which can be used 
industrially. The list comprises coke, charcoal, anthra- 
cite, lamp black, retort carbon, petroleum coke, and 
graphite. The proportioning of the quantities of the 
different ingredients, and the size of grain, are of para- 
mount importance in arriving at the desired quality of 
the final product. The manufacture begins at the 
crushing of the raw material when this is necessary. 
As most of the substances used are quite hard, substan- 
tial crushing machinery is essential, and the equipment 
tuust include the necessary appliances for obtaining 
the correct grade of fineness. Abraded iron from the 
crushing machinery is objectionable, and means must 
be employed to exclude it from the ground product. 
The crushed material is calcined to drive off occluded 
vases and to destroy oily substances, and it is then 
mixed with the binding medium—tar or pitch—and 
thoroughly kneaded. The mixture is then ready for 
the press, where it is given the desired shape, and its 
density is increased. After an interval, which may be 
‘ours or even days, the pressed shapes are subjected to 
« coking process in a gas-fired kiln, with exclusion of 
air, The air is excluded by placing the electrodes into 
~quare or round chambers made of highly refractory 
material and packing them round with carbon powder 
t> fill the spaces between them and the wall of the 
chamber. Air-tight covers are provided to the cham- 
bers, and these have a small opening through which the 


vapour given off in the heating escapes. The furnaces 
are low and constructed of refractory material to with- 
stand temperatures round 1,500 or 1,600 deg. C. The 
period of calcination varies according to the dimensions 
of the electrodes, being from ten to sixteen days for the 
larger sizes. The firing must be carefully regulated to 
avoid stresses being set up in the electrodes which might 
lead to cracking, and thus oil-fired kilns are preferable. 
During the early stages of this operation, the tar oils 
in the binding medium are distilled off. This is usually 
complete after a red heat is reached, and then the tem- 
perature may be increased until the binding medium 
cokes, and finally the whole mass begins to fuse. The 
finished electrodes are removed from the furnace, and 
after cooling are examined for cracks or other faults. 

A German firm supplies the following details regard- 
ing the physical and chemical qualities of the electrodes 
made by it:—Specifie weight, 1.50 to 1.55. Specitic 
resistance at cross sections of from 30 to 3,000 sq. em. 
45 to 100 ohms. — Electric co-efticient, at temperatures 
from 25 to 900 deg. C., 0.18 to 0.22. Compressive 
strength, 230 to 410 kg. per sq. em. Bending strength, 
51 to 81 kg. per sq. cm. Ash content, 2.5 to 3.0 per 
cent.; phosphorus, 0.45 to 0.53 per cent.; sulphur, 
€.93 to 1.10 per cent. 

The process of the Soc. An. Electromeétallurgique 
(Procédées Paul Gired), Ugine, is as follows:—The 
principal raw products used are retort carbon, petro- 
leum coke, and anthracite. Pitch is used as the bind- 
ing medium. These raw materials are used either 
separately or mixed in certain proportions, their selec- 
tion depending upon the cost of production. Retort 
carbon comes, as is well known, from obstructions formed 
in the retorts of gas plants. The ash varies from 1 to 
3 per cent., and the volatile portion is small. After its 
incineration, only small traces of ash are found, and 
consequently the material can be used directly for the 
manufacture of electrodes without preliminary treat- 
ment. Analysis of retort carbon is approximately, in 
percentages :—Ash, 1.77; volatiles, 0.46; sulphur, 0.73, 

Petroleum coke is considerably different from retort 
earbon and requires a preliminary treatment before it 
can be mixed with the binding medium. — Petroleum 
coke is a residue obtained from the distillation of heavy 
or petroleum oils, and still contains from 5 to & per 
cent. of volatile substances. To remove these, the 
material is distilled in furnaces with horizontal retorts 
similar in construction to the ovens used in gas plants. 
Petroleum coke is heated in these retorts for about six 
hours at a temperature of 1,000 deg. C., after which it 
contains about 2 per cent. of ash. In addition to this 
supplementary distillation, the material is subjected to 
a preliminary washing for the purpose of removing any 
soluble salt it may contain. 

Anthracite is treated in much the same way, as it 
also contains volatile matter. Its ash content is about 
2 per cent. if properly selected. Anthracite with appre- 
ciable quantities of iron oxide is to be avoided. The 
composition of a suitable sample is in percentages 
approximately as follows:—Ash, 2.77; volatile sub- 
stances, 6.30; sulphur, 0.79; phosphorus, 0.032; iron 
oxide, 0.27. After the volatile matter has been removed 
by distillation the material is passed through the crush- 
ing and grinding plant and broken into grains of a 
size between 2 and 3mm. _ It, is then packed into sacks 
and weighed, and is then ready to be used. The tar, 
which serves as a binding medium, is a mixture of pitch 
and tar oil, the quantity ratio of which must be strictly 
maintained. It usually has the following percentage 
composition:—Ash, 0.15; volatiles, 43.0; carbon, 
56.85. The composition of the tar is determined not 
only chemically, but its viscosity is ascertained by 
observing the time required by a measured quantity to 
pass through an aperture of a given size. The quan- 
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tity of tar used varies from 22 to 30 per cent., depend- 
ing upon whether the subsequent operation is to be a 
pressing one or squirting by a special process to form 
the desired shapes. The mixing is carried out in steam- 
jacketed mixing machines, and when it is thoroughly 
mixed it is further worked in mills to increase the 
density. It is then pressed into moulds, or if the 
syuirting process is to be used, it receives a preliminary 
pressing, and is then transferred to a second press, 
where it is moulded under pressure of from 380 to 450 
ky. per sq. in, 

The extruded blocks will furnish from four to eight 
electrodes of the required diameter. After leaving the 
press the electrodes are placed vertically in an annular 
kiln, where they are embedded in coke dust in special 
earthenware vessels and baked. The tar binding 
medium becomes coked, and forms the matrix in which 
the original anthracite grains are embedded. The kiln 
consists of thirty chambers, each with six vessels. It is 
heated with producer gas, and is maintained at a tem- 
perature of from 1,100 to 1,250 deg. C. It is particu- 
lurly important that the heating of the chambers be 
regular and progress uniformly, and equal care must 
he given to the cooling. Any deviation from this rule 
results in failure. After removal from the kiln, the 
electrodes are brushed clean and examined. They should 
show no cracks, and when tapped with a hammer should 
give out a clear ringing sound. A number of the elec- 
trodes from each batch are tested for electrical resistance, 
for which special plant is provided. The electrical re- 
sistance must not exceed 400 ohms per sq. mm. for each 
metre in length, with the heaviest pieces. 

The practice at the electrode factory of Dr. Albert 
Lessing, at Nurnberg, is to use retort carbon as the raw 
material. The extrusion method is used for shaping 
the electrodes, and in other respects the methods adopted 
are similar to those already described, 

At the British Aluminium Company's factory at 
Greenock, in Scotland, the practice is also much the 
same, the raw material in ‘this case being petroleum 
coke. The operations may be summarised as follows :— 
(1) Petroleum coke is baked to remove all volatile sub- 
stances and to increase its density and conductivity. 
(2) The roasted material is crushed to the desired grain 
size. (3) The prepared material is mixed with pitch 
and desiccated coal tar in a steam-heated mixer. (4) 
The mixture is shaped into the desired form by the 
use of moulds and hydraulic presses. (5) The shaped 
pieces are baked in kilns heated by the combustion of 
producer gas for five days. (6) The baked electrodes 
are carefully cooled, brushed clean from adherent car- 
hon, and placed in the warehouse ready to be issued for 
tise. 

The preparation of the petroleum coke contains some 
features of interest. The petroleum coke contains from 
5 to 13 per cent. of volatile hydro-carbons. It contains 
also about 2 per cent. of inorganic matter. This 
material is usually supplied from the oil-retining fac- 
tories in large pieces, which is an advantage. Small 
coke and dust clog the roasting kilns, and can only be 
utilised in the charge in small proportions. The kilns 
are vertical, and the coke is charged in at the top and 
the baked material removed at the bottom, thus per- 
mitting continuous operation. Charging is done every 
two hours, and every half-hour a portion is removed 
from the bottom. The coke requires five hours to pass 
from the throat of the furnace to the bottom, and the 
temperature at the hottest part of the kiln reaches about 
2.000 deg. C. The process is expensive, as abouc 
per cent, of the charge is consumed. The volatile por- 
tion being about 8 per cent., there is thus consumed 
ahout 22 per cent. of the fixed carbon in providing the 
necessary heat. To some extent roasting. is also carried 
out in horizontal retorts, the first cost of which is 
greater, but which are more economical in use. The tem- 
perature required is about 1,000 deg. C., and is, there- 
fore, about half that used for vertical furnaces. The 
composition of the baked material averages in per- 
centages: Silica, 0.50; ferric oxide and alumina, 0.15; 


soluble sodium salt, 0.05. The product is then crushed 
to pass a 95 screen, after which it is ground to the 
yrauin size required. ‘This grinding is of the greatest 
tmportance, as the quantity of fine and coarse grain 
powder must be in suitable proportion so as to form 
blocks of the required density and of little porosity. 
The following is a satisfactory mixture:—40 per cent. 
screened through 100 mesh; 15 per cent. through 60 
mesh; 20 per cent. through 30 mesh; 15 per cent. 
through 16 mesh; and 10 per cent. through 8 to 16 
mesh. The crushing is done in stone crushers and 
rapid-running vertical mills. The cost of crushing is 
from 3s. to 4s. per ton. The electrode stumps from the 
aluminium works are also used up again, and retort 
carbon is sometimes used. It is interesting to note that 
when these are crushed to the requisite grain size, a 
large proportion of the inorganic matter they contain 
‘is removed ‘n the fines, leaving for use a much purer 
"material than the original. 

* Graphite electrodes are now often used, but the initial 
material is not usually the natural graphite. They are 
' inore usually made by the use of amorphous carbon and 
, afterwards graphitised by treatment in an_ electric 
furnace. 


“KILLING THE GOOSE.” 
By A LAMP TRAVELLER.” 


Krerina the ring lamps going nowadays is an art for 
diplomats—of the Le Queux type, | mean—strong, silent 
men with silvery tongues, able to talk by the day to their 
victims with one hand, while purloining plans and 
documents with the other. 

We have to do all these things and several more at 
the same time to get orders, and then do not get them 
more often than not. 


To come to business. The lanrp ring organisation , 


and method of controlling price right down the grades 
till the lamp—somewhat paw-marked by the maay fists 
that have handled it—actually reaches the user, is per- 
fect in theory, and would be in practice if no one ever 
told a lie and there were no other lamps to be got. 

As matters actually work out, the Ring is kept alive 
by its customers ignoring completely its elaborate grad- 
ing system, and risking the penalties it dare not enforce. 


The traveller whose business it is to sell ring lamps 


would never book anything but expenses if he consist- 
ently refused to go beyend the contractor’s graded dis- 
count. 


For instance, Truthful James, of the George Wash- 
ington Electric Supplies Co., Ltd., will call on his 
friend, Mr. Twistem, electrical contractor, removals by 


the hour, day or job, plumbing and mangling done here, 


for a lamp order, having first ascertained that he is 


graded at 24 per cent. 


‘Good morning, Mr. Twistem, how are you, and 
how is Mrs. ‘'wistem?’’ Consider that suitable replies, 
adjusted to Mr. T.’s bachelordom, have been made, and 
now business commences. ‘*‘ How about your lamp stock 
for this winter, Mr. T.; I see you haven't ordered it 
yet; we'd like a few more orders like your last autumn 
ones, ha-ha!”’’ For some reason James thinks this 
facetious. T., who has the major part of that lot still 


on his shelves, doesn’t see it. 


** Well!’ he grunts, if James is lucky, ‘‘ 1 am want- 


ing a dozen two-hundred-volt, forty-watt, half-watts.’’ 


‘*Ah! thank you very much, Mr. Twistem.’’ James 
whips out a premature note-book and gets the order 


dewn quick. 


“* You’re graded twenty-four per cent., I see,’’ he re- 
marks, conversationally. ‘‘ Now, how about lamp- 
holders, flex, tumbler sw——’’; but T. has got his 


breath back. 


‘* Twenty-four per cent.! did you say twenty-four per 


cent.? Why, my customers want that.’’ 


He tears a document savagely off a savage spike, 


and forces it on James. 
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‘** There, young man, I want a bit more than that 
ii you want the order.”’ 

James, sick at—the usual place—casts his eye over 
it; he has seen something like this before. As he 
fears, it is an invoice from the G. Washington Co.’s 
deadliest competitor, Ananias & Co., for a dozen two- 
hundred-volt, half-watt ring lamps, ‘‘ discount 35 per 
vent.’ 

James knows that his firm has signed an agreement 
not to sell to contractors at more than their graded dis- 
counts, and also realises that he zs the firm to the man 
whose order he wants. 

What a subject for a film drama: sub-title ‘* (Commer- 
cial) Death or (his firm’s) Dishonour.”’ 

James doesn’t care about commercial death, and with 
mental pictures of the firm’s lamp-laden shelves and the 
vovernor’s instructions, emphasised by dancing inkpots, 
‘* Sell lamps, any darned how, but SELL THEM,’’ he 
offers thirty-six per cent., which is accepted. ‘True, it 
is about as much as the firm gets, but stock must go, he 
knows. 

Unless his firm happen to be of the dare-devil type, 
careless of Ring wrath, they will have to send a credit 
for fictitious returns to make up the difference between 
the real and authorised discounts, and the invoice clerk 
always sheds tears of joy when working out fractions 
of lamps. 

James, having booked the order again, recommences 
his patter re lampholders, flex, tumbler sw—~—-when in 
walks a lady customer from the country, who asks for 
three thirty-volt, fifty-candle-power electrical globes, 
please. 

‘**T sold the last one not an hour ago,”’ says T., who 
hasn’t seen one for months, ‘‘ but I’ve got some coming 


first thing to-morrow morning ’’~—he winks a wink at 
James that means ‘‘ have you got them in stock?’’ and 
James nods a nod that T. thinks means “‘yes.’’ It 
means really that the G. Washington odd boy will have 
to chase round for them to-morrow, but James daren’t 
refuse an order, and the customer will be lucky to get 
them in a week. 

*“—and I’ll see you get them before 12 o'clock, 
madam,’’ continues T. 

‘How much will they be!’ ‘* Four and six each, 
madam.”’ 

** Oh, dear no, I can get them for four shillings from 
Mr. Filing.”’ 

‘Very well, madam, I'll make it four shillings, then 
—and God help you next time your automatic plant 
wants a rest,’’ says the helpless T. (vou can pick out the 
stage aside), who is bound by horrible oaths not to sell 
lamps under list price. 

You see they all get it, factors and contractors— 
brothers in misfortune. 

It may seem to those not quite in the know that the 
idea of a wholesale merchant accepting the minute 
orders mentioned is absurd. Try them and see 

What a glorious day it will be when real competi- 
tion again infuses vigour into our trade. 

Then it will be possible for us travellers to offer some 
other advantage bevond our personal charms as an in- 
ducement to buy, without perjury ; and some of us semi- 
bald elderly men will no longer have to bear the agony 
as I have—of watching a lady lamp traveller gazing with 
liquid eves into the fatuous countenance of a contractor 
—and making him thirsty with her liquid breath—wh ile 
wheedling MY orders out of him. 


ARGENTINA: A REVIVING MARKET. 


Avrer weighing carefully the prospects of Argentina's future 
trade, in the light of happenings during and since the war, 
H.M. Commercial Secretary at Buenos Aires remains convinced 
that the position is thoroughly healthy. 

He admits that the prospect of improvement is not imme- 
diate, but from past experience and existing conditions he 
sees reasons to indicate that the present depression will prove 
temporary. 

‘lhe economic strength of Argentina is represented by 
abundant stocks of foodstuffs and raw materials, which are 
needed by the principal consuming countries, by a sound 
currency that has not been affected by inflation, and by no 
present appearance that the exportable surplus of her many 
staples will diminish during the forthcoming season. 

Important factors regarding the possi- 

Encouraging bility of British competition are the cir- 

Conditions. cumstances that excessive stocks are in 

process of liquidation and re-shipment; that 

there is a premium of 50 per cent. on the United States ex- 

change, which operates as an equivalent premium on exports 

to that country, and as a restriction of imports of merchandise 

to minimum requirements; and, finally, that importers have 

had sufficient experience of the vagaries of losses on exchange 
to be alive to the necessity of avoiding further speculation. 

The Argentine market maintains its preference for British 
goods and British methods. This preference is based on 
experience, quality of goods, investment of capital, and recip- 
~ ity of trade. From long experience of trade with Argentina, 
British exporters and local British houses have become familiar 
with Argentine requirements and with the best methods of 
doing business, and they have found in Argentine merchants 
« readiness to assimilate British business ideas. The strongest 
features of the British trade connection with Argentina are 
the large number of enterprises established by British capital 
ind of British firms engaged in business in the country, and 
the a interchange of visits which these mutual interests 
ental 

It is a hopeful message which Mr. Chalkley sends, that 

‘Both German competition before the war and American 
competition during and after the war confirmed the 
seneral soundness of British methods.’’ The advice applicable 
is, therefore, that these methods should be constantly 
leveloped and perfected, and that new firms entering the 
narket should study and copy them. Endorsement of this 
official optimism is furnished by an Argentine economist, who 
says: ‘ The recovery of the United Kingdom is evident from 
a age ‘ial statistics, and justifies the conjecture that the 
British will resume the first place in Argentine commerce, 
which they held uninterruptedly for so many years. This 


conclusion is strengthened by past experience of British com 
merce, Which was always cbaracterised by fair and unequi 
vocul dealings, and always uppreciated m= Argentine com- 
mercial circles for the worth and excellence of its products.” 
It would be misleading, the report con- 
Price Factor. tinues, to give the impression thut the 
preference tor British goods and the 
established position of British trade are in themselves suflicient 
to secure orders. These advantages are subordinate to the 
vital factor of competitive prices, and even where British prices 
can compete with those of foreign merchandise they would 
be dissipated by inactivity. It is necessary to maintain them 
by enterprise and constant vigilance. Buenos Aires is a keen 
international market-place, where the products of all manu- 
facturing countries are offered on the spot by competent rep- 
resentatives. Argentine buyers, or rather the buyers of the 
Buenos Aires importing firms of all nationalities, for the 
Argentines themselves are not much addicted to trade, are 
well posted on the values of merchandise, as they can com- 
pare qualities and prices offered from the United Kingdom, 
France, Germany, Italy, Spain, United States, and even 
Japan. The buyer visiting Europe does not, like the Colonial 
buyer, go direct to the United Kingdom, but probably makes 
his headquarters at Paris as a convenient centre from which 
to visit Spain, Italy, Germany, and the United Kingdom. 

It is believed in Buenos Aires that representatives of German 
factories have been too ready in entering into engagements, 
and certainly in making offers with which they are finding 
difficulties in complying; and further, that the qualities of 
German materials are giving rise to complaints and rejection. 

That the renewed activity of German competition is import 
ant is, however, clear from the actual arrivals of German 
goods. From June Ist to June 30th, 1921, no fewer than 65 
ships arrived at Buenos Aires from German ports of 214,382 
register tonnage, compared with 38 ships of 117,386 tonnage 
during the preceding six months. 

All these ships were well loaded with German merc ‘handise, 
including such goods as steel wire, iron bars and pipes, brass 
tubes, zinc sheets, tinware, aluminium goods, wire netting, 
heavy machinery of various desc riptions, spare parts, electric 
motors and supplies, light railway material, typewriters, 
optical and surgical instruments, dental and pharmaceutical 
supplies, hardware, tools, cutlery, enamel ware, heavy 
chemicals, porcelain, crockery, rubber goods, woollen, cotton 
and silk goods, newsprint, toys, kinematograph films, drugs, 
aniline dyes, pianos, musical instruments, paper, cardboard 
and cement. In practically all tenders for Government con- 
tracts during 1921 German quotations were so abnormally low 
as to exclude competition from other countries. Such tenders 
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were for rolling stock, railway material, steel bridge work, bor- 
ing tubes, electrical generating plant, cranes, drainage pipes, 
pumping machinery, &c. In all such tenders, as a rule, several 
German firms participated with varying quotations out- 
numbering all representatives of other countries together. It 
is yet too early to judge how far the present abnormal con- 
ditions of German competition are likely to continue in view 
of the artificial financial basis of German industry and foreign 
trade, the instability of German exchange, the unknown pro- 
ductive capacity of German factories, and the extent to which 
Germany will require to import raw material for expansion of 
industry. 
Of particular interest to the British ex- 
Local Industries, porter is the movement towards local 
manufacture in Argentina. The effect of 
the commercial depression on local manufacturing industries 
proper has been rather to arrest their activities for the time 
being than to cause any serious setback or closing down, with 
the exception of the quebracho extract factories which pro- 
duce for export. The opportunities of the war were not used 
to create any new industrial enterprises on a large scale, but 
rather led to the expansion of those already in existence. The 
difficulties of securing, and the ascending prices of, industrial 
machinery during and immediately after the war proved a 
barrier to equipping new factories. The subsequent break in 
prices and resumption of foreign competition, therefore, found 
no victims in the shape of industries created on an artificial 
war basis. Heavy losses have been incurred by factories on 
their imports of material, in view of the movements of 
exchange and the fall in prices, but there have been no failures 
of importance. In the opinion of the Commercial Secretary 
Argentine industries will continue to expand on the same 
scale as before the war. Therefore the following table showing 
the position at the last census (1914) is instructive :— 
ARGENTINE MANUFACTURING INDUSTRIES. 
Persons 
employed. 
Metallurgical—Mechanical and foundry work, agri- 
cultural implements and appliances, constructional 
steel, sheets, wire drawing and netting, nails, electrical 
fittings, metal shutters, ornamental ironwork, safes, 


tin-working enamelled hollow-ware ... ... 93,968 
Building Material.—Bricks, mechanical carpentry, 
cement, tiles, stone working BROT 
Furniture —Household furniture, vehicles, motor 
bodies, bedsteads, mattresses, basket and brushware... 22,971 
Leather—Boots and shoes, tanning, harness and 
saddlery, leather goods ve 22,80 
Foodstuffs.—Confectionery, mineral waters, alimen- 
mentary pastes, ice, beer, edible oils... 20,144 


Textiles.—Knitted goods, woollen fabrics, blankets, 
hats, woollen varns, jute bags, rone-soled canvas shoes 19,620 
Tobacco.—Cigarettes, cigars, tobuccos 
Miscellaneous.—Matches, paper and cardboard, glsss- 
ware, soaps and candles, heavy chemicals as ..- 10,542 
An appendix to Mr. Chalkey’s report 
Imports of Metal gives the values in gold nesos (5.04=£1) 
Manufactures, of Argentine imports during the first six 
months of this year compared with the 
full year 1919. Argentine statistics of import values in general 
are based on valuations fixed in 1906 for the purpose of assess- 
ing import duties, but the following statistics are the esti- 
mated real values of imports :— 
1919. 1920. 
(six months) 
pesos gold. pesos gold. 
ELectrRicAL MACHINERY AND MATERIALS 9,078,858 5,001,148 
Tron AND STEEL. 
Raw and partly manufactured; 
galvanised iron, pig and sheet 
iron, wire, nails, girders, steel 
bars and sheets... 397,872,117 22,699,108 
Manufactured: machinery, motor- 
cars, rails, tools and all other 


manufactures of iron and steel ... 29,708,314 34,261,623 
Total a ... 67,580,431 56,960,731 


Non-Ferrous MErats. 
Tinplate, copper, lead, zine and 
partly manufactured products... 12,626,278 2,595,749 
Manufactured: jewellery, watches. 
and clocks, electroplate, lighting 
fixtures, cartridges 11,800,791 9.175.081 


Total — ... 24,427,064 11,770,830 


Cable Manufacture in Finland.—The new workshops of 
the Finska Kabelfabriken A.B., which was formed in the 
autumn of 1916, have now. been brought into use in Helsing- 
fors. The production is undertaken of all kinds of vulcanised 
conductors, as well as of large cables for power purposes. A 
complete rubber department has been established for the pro- 
duction of insulating material direct from raw rubber, and 
the wire-drawing plant has an output capacity of 1,000 tons 
per annum. 


GAS versus ELECTRICITY. 


Anotuer’ debate between representatives of the gas and elec- 
trical industries upon the merits of their respective agents in 
various fields, took place at Chelmsford on January 5th; under 
the auspices of the Chelmsford Engineering Society, an active 
and progressive body of technical men, mainly from the local 
engineering works. The Society's president, Mr. G. F. Bar- 
rett, O.B.E., occupied the chair, and the principal speakers 
were Mr. W. H. Becket (gas), and Mr. C. S. Buyers, 
M.I.E.E., of Messrs. Crompton’s. For the gas”’ side cir- 
culars were distributed to those present, containing a report 
upon comparative cooking tests carried out between Mr. 
Belling and the British Commercial Gas Association, using 
electricity and gas. As may be gathered from the source 
of distribution, this favoured gas cooking. 

Mr. Becket opened the debate by reading some notes pre- 
pared by Mr. H. H. Creasy. The speaker agreed that there was 
au huge field for the inventiveness of electrical experts, but 
he could not agree that this field included cooking, heating, 
and water heating, in which gas was superior. Electrical 
engineers always laid stress upon the great improvements 
which were being or would be made in their appliances, but 
ignored the fact that the manufacture of gas and gas appli- 
ances would also improve and indeed was improving. Elec- 
tricity was not likely to make greater progress than gas and 
as a heating agent it had less room for progress. More than 
thirty years ago we were told that gas was doomed; electric 
hight had appeured in Fleet Street and Regent Street; to-day 
both were again lighted by gas, as was also Whitehall, spoken 
of as the best lighted thoroughfare in the world. Chelms- 
ford once had electric lighting, but this had been replaced by 
gas. Mr. Becket deprecated the statement that gas was 
uetrimental to health, and poured scorn on the suggestion 
that there was less wastage of meat in electrical cooking. ‘Chat 
the cuse thus presented for electricity was not sound was 
borne out by tne progress made by the gus industry; in the 
last SIX years output had Increased by 9,1/6 miuou cu. 
und in eighteen years by 9,/8U cu. It., a 44 per cent. Increase 
LUU years old. Contrary to the opinions of eiec- 
trical men, the health of London nad improved with this 
increase OL gas consumption. negarding convululty Of supyry, 
gus Was tar superior. He wouid ignore vreukdow ls, 
wut Was compeiled to speak of the breakaowns vol 
eectrical suppues which pluaged large aistricts darK- 
ness and robved them of motive power. ‘Lhe Gus Light & Coke 
vo. bad maintained an unbroken supply through wars and 
strikes for over 100 years, and any serious breakdown ol a 
town’s gas supply was practically unknown. What were the 
facts regarding electricity supply? Mr. becket tnen read a 
number of extracts from newspapers giving accounts of recent 
large failures in electricity supply, two of which were due to 
hre. ‘Lurning to lighting, the speaker admitted that gas light- 
ing had to face strong competition from electricity, and for 
certain applications electricity could not be challenged. For 
street lighting and outside shop lamps it was a matter of 
comparative prices in particular districts. The gas industry 
could produce lamps of the highest candle power ever likely 
to be needed, and maintenance charges were usually lower tor 
gas than for electricity. For factories, inside shops, and 
general residential lighting gas compared very favourably as 
regarded installation, running and maintenance costs. for 
working-class houses gas was still supreme and less costly in 
all respects; in new housing schemes gas lighting predom- 
nated. ‘I'he speaker then gave figures of the comparative costs 
of gas and electric lighting. These were held to prove that 
with electricity costing 10d. per unit, illuminating a tungsten 
lamp, the cost of gas to provide an equivalent number ot 
c.p. hours would be at the enormous price of trom 23s. 4d. 
to 3ls. 8d. per 1,000 cubic feet according to pressure and the 
type of burner. Comparing gas with the gas-filled lamp, the 
figure would be from 12s. ld. to 26s. 8d. But gas was only 
5s. 7d. per 1,000, and electricity was 1s. per unit. ln the 
provision of hot water electricity did not count; gas was 
infinitely more rapid, economical and reliable. ‘lhe number 
of B.th.u.'s electricity could provide for a given sum of 
money was always exceedingly low compared with the quan- 
tity given by gas for the same money. Mr. Becket took 
Chelmsford as an example, with gas at 5s. 7d. per 1,000 cubic 
feet and electricity at 44d. per unit, and showed that on the 
B.th.u. basis electricity was 93 times as costly as gas, and 
at the best, if it was 24d. per unit, 44 times as costly. Elec- 
tricity could not even ‘‘ top up’’ successfully. An example 
was quoted of a restaurant which installed a coke-boiler 
system ‘‘ topped up ”’ by electricity, side by side with a gas 
water-heating system. The proprietors were compelled to 
scrap the former on account of cost. For industrial processes 
gas was in greater demand than electricity because flame 
contact played an important part in most processes. Electri- 
city was certainly supreme in spot welding, and the flame 
arc was also widely used. For warming rooms gas fires 
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were economic, hygienic, and pleasing to the eye. To get 
100 per cent. efficiency fyém an electric heater it had to be 
placed in the centre of a room, which interfered with proper 
ventilation. Gas fires placed in a fireplace assisted ventula- 
tion. The chimney was one of the best sources of ventilation, 
and yet electricians were advocating its omission. We were 
constantly being told that electric cookers were improving. 
It was a case of ** jam to-morrow and never jam to-day.”” A 
point against electric cookers was the inability to move them 
from one place to another on account of local differences m 
electricity supply. . The maintenance costs of gas cookers 
were very low compared With electrical appliances, which 
needed new elements very frequently. ‘The speaker men- 
tioned the case of a gas ring which had been in use for over 
20 years and was as good as ever. The initial cost was also 
against electric cookers. Mr. Becket concluded by saying 
that both gas and electricity had their respective fields, and 
electrical engineers shoul dabandon unprofitable competition 
and concentrate upon business in which they could succeed, 
instead of making more or less acrimonious attacks upon the 
gas industry, which was like the beast mentioned by, he 
thought, Mark Twain, ‘A very vicious animal; it defends 
itself when attacked.”’ 

Mr. OC. 8S. Buyers, M.1.E.E., onening the case for electricity, 
first dealt with lighting, and traced the development of the 
electric lamp and its growing efficiency. Electric lighting was 
efficient, strong and clean; it caused no discoloration of wall- 
papers and ceilings; it had no noxious fumes or singing noises. 
A great advantage was the ease with which it was switched 
on and off. Economy and convenience could be obtained by 
double switching. Prices of gas and electric lighting varied 
in nearly every town; with gas at 5s. 6d. per 1,000 cu. It. 
and electricity at 1s. per unit, costs were not very different, 
but it had been shown in practice that the public preferred 
electric lighting. The candle power of gas mantles fell off 
considerably after the first hundred hours or so, but in a life 
of 1,000 hours the electric lamp retained at least 90 per cent. 
of its candle power.. Electric lighting had added to the 
value of basement premises. Shopkeepers would rather pay 
a higher price for electricity than return to gas lighting; the 
absence of fire risk was a great asset. The maintenance costs 
of gas lighting were often very high. For trains electric 
light was excellent but the cost of changing over from the 
older systems had militated against the conversion. The 
flame are had been found ideal for lighting main streets of 
cities, and the gasfilled lamp was also becoming popular for 
this purpose. Electricity found a wide field in kinema studios, 
searchlights, ship-lighting, art-gallery lighting, &c., and these 
were but a few of the instances in which it was unrivalled 
as an illuminant. The power aspect could be considered 
under three heads :—Suitability, relative costs, and relative 
advantages. There were. so many instances in which the 
employment of a gas engine was out of the question, that 
suitability was the first consideration. In the collieries of 
this country electric motors totalling 600,000 h.p.-were used 
underground for many putposes. The duties of the elec- 
tricians, at these places were chiefly supervisory, the motors 
actually being in the charge of non-technical workers. Gas 
engines could not, of course, be used underground. Over- 
head cranes were driven by electric motors; the d.c. series 
motor was generally used as its speed varied inversely as the 
load. The control of these machines was very sensitive. 
Another application of the electric motor was to passenger 
lifts. Gas engines had been employed for this purpose, but 
the controlling and reversing gear was cumbersome. In the 
domestic establishment fractional-h.p. motors were used -for 
fans, vacuum cleaners, &c. The portability of the electric 
motor made it invaluable in shipyard work. The gas engine 
was too noisy to install in a residential district, but the 
electric motor ran silently. The prime cost of a gas engine 
was several times that of an equivalent electric motor. ‘lhe 
gas engine required expensive concrete foundations and also 
space for the cooling tanks. The electric motor was usually 
supplied with slide rails which could be bolted down on an 
existing floor; and only very large motors required special 
foundations. Where fluctuating loads were dealt with a gas 
engine of 35 h.p. would be required to perform the same work 
as a 28-h.p. electric motor owing to the latter’s ability to 
sustain heavy loads for an appreciable space of time. The 
gas engine certainly would take a small momentary overload 
owing to the stored energy in its flywheel, but if subjected 
to this too long it would slow down and stop. It was in- 
correct to simply take the fuel costs per h.p.-hour developed 
when comparing the two. Consideration should be given to 
capital charges, renewals, lubrication and labour costs. ‘I’his, 
as a rule gave a result very favourable to the electric motor. 
A characteristic of the electric motor was the ease of control 
of all sizes from 1/10 to 10,000 h.p. The motor took up little 
space and generally could be fixed in any desired position. 
Since 1914 the installed h.p. of electric motors had more than 
doubled and the increase was being maintained. Even im 
gas works motors were more in evidence than gas engines. 
Other. applications. of electric power were lifting magnets, 
welding, and furnaces for. producing special steel. Coming 
to heating and cooking..Mr. Puyers said that it was here 
that the keenest competition was found. Upon consideration 
it would be found that the number of gas cookers in use 


was due to:— Persistent and successful propaganda work; 
the hiring, installing, and maintenance of apparatus at nomi- 
nal sums, or even free of cost; and attractive tariffs and slot 
meters. The disadvantages of cooking by gas were the detri- 
mental effect upon health of the fumes; the lack of pressure 
at the most critical times of the day; and the risk of scorching 
food owing to the lack of proper control. These were absent 
from the electric cooker. Supply authorities were handicapped 
by legislation, and it was only in 1920 that municipal authori- 
ties were given power to hire out electrical apparatus. This 
was being taken advantage of, and the speaker quoted the 
example of the Glasgow Corporation. If electricity could be 
obtained for 1d. per unit, the average cost of cooking per week 
would not be more than 3s. 6d., but even if the price was 14d. 
or 2d. the cost would not be exorbitant considering the ad- 
vantages of electric cooking. Mr. Buyers outlined schemes 
for three classes of houses—working-class, larger dwellings, 
and mansions, where central heating was commonly found— 
and showed how it was possible to combine coal and electric 
heating. As appliances became cheaper coal would gradually 
be replaced. The portability of the electric radiator, he said, 
was its greatest asset. As the heating and cooking load grew 
prices for electricity would be reduced. Mr. Buyers referred 
to Sir Dugald Clerk’s figures setting out to prove that the 
substitution of electricity for gas would accelerate the deple- 
tion of our coal resources. While admitting tliat power 
station efficiencies were low compared with those of gasworks. 
Mr. Buyers insisted that the number of useful B.th.u. at 
the consumer’s apparatus was the correct standard of com- 
parison. In conclusion, the sveaker pointed out the enorm 
ous saving of coal which would be effected by the electri 
fication of railways. He ended with an appeal for cheaper 
electricity. 
_ Mr. W. M. Mason, speaking for the gas industry, said 
it was a national disaster that gas und electricity did not 
work together, as both were capable of good work in their 
respective spheres. There was no doubt that the best lighting 
in London was high-pressure gas lighting—electrieity could 
not touch it. Gas for power was certainly not a back number, 
as a letter from a satisfied owner of a gus engine installed 
for 13 years, proved. He would like to ask how many of the 
electrical men at the meeting had electrical appliances in 
their houses. Had Mr. Buyers an electric, cooker? The 
best advertisement for anything was the fact that it was 
used by those selling it. Mr. Buyers had spoken of ‘ilasgow’s 
electric cooker experiment—he must wait to hear from con 
sumers when they had received their first quarter’s bill. Mr. 
Mason quoted an extract from the Coal Conservation Commit 
tee’s report in which gas was stated to be more desirable 
than electricity. Before concluding, the speaker said that 
electricity supply engineers admitted that the lighting load 
Was unremunerative; but only millionaires could properly 
afford to install other appliances. ; 

Mr. Fietp (Messrs. Crompton’s) queried the methods of 
obtaining the results given in the pamphlet distributed by 
the proponents of gas and thought that further details could 
be desired. Owing, no doubt, to lack of time, Mr. Becket 
had left the power question severely alone. For power gas 
could not possibly compete with electricity, and regarding 
coal conservation he thought that the Diesel power station 
took away a plank of the *‘ gas’’ platform. Im cooking and 
heating, the chief feature of electricity was its labour-saving 
properties. Referring to the quotations from the daily Press 
read by Mr. Becket, Mr. Field said that sensationalism was 
all that was sought. By not telling the whole truth the Press 
did electricity disservice. It was a tribute to the steadiness 
of electricity that no alternative had been considered necessary 
—otherwise there would have been no darkness. 

The CHAIRMAN remarked that electrical power stations were 
more carefully designed than gasworks which were notori- 
ously wasteful. He asked for information regarding the dis- 
tribution losses of gas. 

Mr. SmitH (Manager, Chelmsford Gasworks) said that if 
a building was properly ventilated the products of gas pro- 
duction must escape and cannot be injurious. 

Mr. J. H. Jonnson (Messrs. Crompton's) said it was of no 
use trying to prove the total pre-eminence of either gas or 
electricity. The convenience of electricity was its greatest asset, 
it was incorrect to compare calorific values alone. In such 
applications as textile mill drives where cleanliness was es- 
sential electric motors were ideal. Electricity had been throt- 
tled by legislation, but things were altering, and the gas in- 
dustry would live and learn. The trouble regarding electric 
cooking was that it had outstripped normal evolution. He 
agreed that the cost of electric cookers was prohibitive, and 
if it were not so many more would be installed if only on 
account of their convenience. 

Mr. Peer (Chelmsford power station) said that the Chelms- 
ford lighting had been referred to. This was not on a com- 
petitive basis at all—no one knew what it was costing the 
town. The change was due to a refusal of the supply com- 
pany to reduce its charges. The result was to be seen in the 
present dismal condition of the town at night. Every house 
and shop on the company’s cable route had installed: electric 
light and appliances. 

Messrs. Buyers and Becket briefly replied to points raised in 
the discussion. 
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SINGLE- 


AND THREE-PHASE AC. COMMUTATOR MOTORS WITH SERIES AND SHUNT 
CHARACTERISTICS. 


By S. 


PARKER SMITH, 


D.Sc., M.LE.E. 


Tue fact that what takes place in the conductors between 
them is always reproduced at the commutator brushes, inde- 
pendently of the sense or speed of rotation, renders it possible 
to connect the field and armature windings in series or 
in paraliel, although inductive effects may entail modifica- 
tions when a.c. is used. In principle, then, the commutator 
motor—the action of which is independent of the speed—is 
eminently adapted for economical speed control and large 
starting torque, while in many cases a phase-advancement 


can be obtained in addition. 


(B) Series-repulsion motor 


(E) Repulsion motor (F) Repulsion motor 
With fixed & movable brushes With phase-compensition 


4 curves 
— 
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lic. 1.—SinGLe-pHASE Morors Series CHARACTERISTICS. 


With a single machine, voltage control is impracticable 
with d.c., but practicable with a.c., because a variable-ratio 
transformer or other device can be used. 

With field control the output remains constant over the 
whole speed-range. Consequently, a variable-speed d.c. motor 
must be designed for the full output at the lowest speed, 
while at all higher speeds the material cannot be efficiently 
utilised. 

With voltage control, which is possible with a.c. motors, 
both field and armature current can be kept constant over 
the whole speed-range; therefore, a constant torque is main- 
tained, and the output is proportional to the speed. ‘This 
not only enables the material to be fully utilised over the 
whole working range, but corresponds more closely to the 
load characteristics of the majority of drives. 

From a practical point of view the a.c. commutator motors 
unite most of the drawbacks of the d.c. motor with those of 
the induction mc.tor. Tn addition, a worse evil, the trans- 
former e.m.f. induced in the coils being short-circuited by 
the brushes, becomes one of the predominant factors in the 
design. From a'l these considerations, the air-gap has to be 
kept short, the armature reaction has to be compensated, and 
#« low commutator voltage has to be employed, sometimes at 
the cost of a transformer. 

The first mention of the fact that the series motor, when 
laminated, could work with a.c. was made by Alexander 
Siemens in 1884, at a meeting of the Society of Telegraph 
Engineers; while the polyphase commutator motor was 
patented by Ernest Wilson in 1888. About the same time 
Wichtman in America discovered rotor excitation, and, in 
1803. 1. B. Atkinson, in his paper on ‘‘ The Theory, Design 
und Working of Alternating-current Motors ’’ before the 
Institution of Civil Engineers, showed how the single-phase 
commutator motor could be made to yield a shunt charac- 
teristic. 

T. Some of the chief types of single-phase commutator 
motors with series characteristics are illustrated in fig. 1. 

(a) The compensated series motor has ousted all other types 
as a single-phase traction motor. For this work it is usual 


(Abstract of paper read before the LystrtuTion or ELecrricaL ENGINEERS.) 


(C) Plain repulsion motor 


to neutralise the transformer ,e.n.f. in the short-circuited 
coil, by means of a rotational e.m.f; induced by the flux pro- 
duced by an interpole winding shunted by a resistance and 
excited by the main current. This gives the motor a very wide 
speed-range. The speed is controlled from rest by means of a 
variable-ratio transformer, a transformer being also necessary 
for reducing the supply voltage to the motor voltage. High 
power factor is obtained by designing the motor with a weak 
field and a strong armature magnetomotive force, by work- 
ing well above synchronous speed, and by reducing inductive 
effects. On Continental single-phase railways inductive effects 
ure reduced by adopting a frequency of 16% periods per 
second. The compensating winding may be joined in series 
with the armature winding, or it may be short-circuited on 
itself. These motors have been built for outputs up to 
3,000 h.p., while motors for 500 h.p: are quite common. About 
40 to 80 h.p. per pole may be considered to be good design 
for large motors. 

(B) The series-repulsion type has practically given place to 
type (A). 

(c) In the plain repulsion motor the whole of the power is 
transferred inductively to the rotor, while the rotor voltage 
can be fixed independently of the stator voltage, so that no 
transformer is needed. At synchronous speed the transformer 
flux is correct for neutralising the inductive effects of the 
exciting flux on the short-circuited coils, so that the com- 
mutation conditions become similar to those in a d.c. 
machine. At other speeds, however, the magnitude of this 
flux is not correct, and the net result is that all motors of 
the repulsion type are ill-suited for wide speed-ranges. 

(pv) Combining the two stator windings in (c), the com- 
non repulsion motor with movable brushes is obtained. The 
brushes are in the short-circuited position when the brush 
axis coincides with the axis of the stator winding; and in the 
neutral position when the brush axis is perpendicular thereto. 
In both positions the torque is zero. Starting with the 
brushes in the neutral position no starter is required. ‘The 
line voltage is applied to the stator winding, and the motor 
begins to revolve in the opposite direction to that in which 
the brushes are moved. Both transformer and starter can 
be dispensed with. 

(x) By splitting the brushes into a fixed set and a movable 
set the brush shift is doubled, so that much finer speed regu- 
lation can be obtained. No flux embraces the short-circuited 
coils when the brushes are in the neutral position. Though 
not suitable for large variable-speed traction motors, types 
(c), (Dp) and (&) are admirably adapted for small and medium 
outputs for industrial purposes, with speed-ranges varying 


(A) Shunt motor (B) With phase compensation (C) With starting device 
(D) With field speed- control 
Torque 


(E) With voltage speed-contret 
Vig. Saunt Motors. 


roughly from standstill-to about 30 per cent. above syn- 
chronism. 

(ry) Phase compensation is obtained by rotor excitation. 
The motor suffers from the necessity of working in the neigh- 
bourhood of synchronous speed, while the superiority of type 
(a) . ousted it, along with other competitors, from traction 
wor 
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Single-phase shunt motors are shown in fig. 2, and need 
two sets of brushes, the main and the exciting brushes. 

(A) The plain shunt motor is decidedly inferior to the single- 
phase induction motor, for, in addition to possessing no start- 
ing torque, both efticiency and power factor are lower, and 
the motor runs merely at one speed, i.e., synchronism. Some 
iuethods of overcoming these drawbacks are ‘illustrated in 
fig. 2. (B) Phase correction is obtained by injecting a fraction 
of the applied pressure into the exciting circuit. (c) A large 
starting torque is obtained by letting the motor run up to 
speed as a repulsion motor. The machine can then be made to 


(A) With main transformer (B) With rotor transformer 


— revs. per min 


Speed 


(C) With fixed & movable brushes 
lic. 3.—THREE-PHASE Sertes ComMutTator Morors. 


Torque 


run as @ single-phase induction motor, but it is becoming 
common to combine (Bs) and (c) in order to obtain a con- 
stant speed single-phase motor with high power factor and 
large starting torque. (Db) Speed regulation is obtained by 
varying the exciting flux—an inductance being used to raise 
the speed, and a capacity to lower it; or an auxiliary winding 
can be employed for this purpose. (&) ln the doubly-fed type 
the speed is varied by regulating the pressure applied to the 
brushes in the transformer axis. This motor, the series- 
repulsion motor, and the three-phase commutator types belong 
to the general class of electrical machines in which energy 1s 


(A) With rotor transformer (B) With stator tappings 


100% 
(C) With double movable brushes Torque — per cent 
Fic, 4.—Turee-poase Saunt Commutator 


supplied to both stator and rotor, the power relations being 
definitely associated with synchronous speed. 

II. The addition of the commutator to the rotor of thd 
three-phase induction motor raises the frequency of the slip 
energy to the frequency of supply, and thereby enables this 
energy to be taken from, or returned to, the supply network, 
according to whether the speed is above or below syn- 


chronism. Thus, the motor range is not confined to sub- 
synchronous speeds, as is the induction motor. The limita- 
tion imposed in the speed-range of the three-phase commu- 
tator motor by the transformer e.m.f. induced in the short- 
circuited coils is similar in effect to that imposed on the repul- 
sion motor; while the rotor is wound for equally low voltages. 

The common method of controlling the speed of the three- 
phase series motor is by shifting the brushes. The direction 
of rotation depends on which side of the short-circuit axis 
the brushes lie, and is independent of the sense of the rotary 
field. When such a motor, with a fixed ratio of stator to 
rotor turns, is designed for a high-power factor, instability 
occurs at low speeds, as shown by the characteristic curves in 
fig. 3. It is usually necessary to provide a transformer to 
obtain the low rotor voltage. (a) A main transformer, rated 
for the full power of the motor, is usually necessary only 
for severe conditions. (s) A rotor transformer, rated for the 
slip power only. is all that is needed for many cases. By 
arranging that this transformer becomes saturated when the 
rotor voltage attains a certain value, i.e., when a certain 
speed is reached, racing can be prevented. (c) Where sta- 
bility over the whole speed-range and a high power factor 
are needed, the ratio of the stator to the rotor turns can be 
decreased, as the speed rises, by one-half of the brushes being 
fixed and the other half movable. The three-phase series 
motor is the simplest tyne of three-phase commutator motor. 

The speed of the three-phase shunt motor is varied by 
supplying a pressure to the rotor brushes, and the brushes 
are rocked through 180 deg. to pass from sub- to hyper-syn- 
chronous speeds. ‘The connections are shown in fig. 4. 

(a) A variable-ratio rotor transformer, capable of transmit- 
ting the slin power to or from the commutator brushes, fixes 
the sneed at which the motor runs. A_ special connection 
ean be used for altering the phase of the transformer voltage 
in order to raise the power factor. 


(B) With 5-ph. commutator motor & 
indi generator 


(A) With rotary-converter & coupled D.C. motor 


(©) With coupled. a-ph commutator motor (D) With frequency changer 


Fic. 5.—VARIABLE-SPEED SETs. 


(Bs) It is sometimes possible to obtain the desired rotor 
pressure by taking tappings off the stator windings. 


(c) Where gradual speed control is required, the brushes . 


can be arranged in two equal sets, both being movable and 
connected to the separate stator phases. Power is supplied 
through slip-rings to the rotor, while a special regulating 
winding may be employed as the commutator winding. Every 
brush position corresponds to a definite pressure and speed. 

In the previous types of three-phase shunt motor referred 
to, and in the three-phase series motors, the transformer 
e.m.f. becomes zero at synchronism, but in the present ma- 
chine this e.m.f. remains the same at all speeds, because the 
frequency of the current in the rotor winding is always that 
of the supply. In this respect the motor is similar to the 


single-phase series motor, but in the latter the transformer , 


e.m/{. can be neutralised, whereas in the former it cannot be. 
Further, the relative motion between the revolving field and 
the rotor is constant, and this field is carried round by the 
rotor in such a manner that at synchronism the frequency of 
the e.m.f. induced in the stator winding is zero. By starting 
from the neutral position, a starter can be dispensed with, 
while phase compensation is obtained by shifting the two sets 
of brushes unequally. The direction of rotation of three-phase 
shunt motors is changed by reversing two stator leads. 
TII. Assuming from 15 to 20 h.p. per pole to be the desir- 
able limit for the output of a three-phase commutator motor, 
such motors cannot well be built for outputs above 300 to 
500 h.p. In many cases, however, it is only desired to utilise 
the slip power of a large induction motor having a limited 
speed-range. The three-phase commutator motor is well 
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suited to fulfil these conditions, though it is possibly unsuited 
for the whole power at supply frequency. Various ways of 
utilising the slip power are shown in fig. 5. In many cases 
phase compensation in the main motor is also aimed at. 
When the auxiliary motor is mechanically coupled to the 
main motor the drive is suitable for constant output over the 
whole speed-range; otherwise it is suitable for constant 
torque. The rotary-converter set (A) has been included on 
account of its importance. Whenever possible it is desirable 
to arrange that synchronous speed shall be in the middle ot 
the speed-range, for in this case the auxiliary machines have 
to be rated for only half the output that would be necessary 
if synchronous speed were the upper limit of the speed-range. 

The paper was illustrated with a number of lantern slides 
and with the operation of an actual machine. 


Discussion iN LONDON. 


Mr. F. Creepy exhibited two of his machines, and opened 
the short discussion that followed the reading of the paper by 
indicating (with the aid of lantern slides, comparing the 
efficiencies, prices, and weights) the commercial results that 
had been optained with the ** Creedy ’’ motor. Compared 
with a standard machine the latter motor was a gooa deal 
smaller; the greatest future for the machines described in the 
paper was open to those which ran at or near the synchron- 
ous speed. ‘Lhe reduction of efficiency, as compared with a 
uc. motor, Was due entirely to the commutator losses. Prob- 
ably most of the makers of those motors held the same 
opinions as himself; the machines had drawbacks, but they 
were not so bad as Dr. Smith had painted them. The con- 
trol gear for those motors was not so complicated as Wis 
commonly assumed, and he thought that much could be 
done by designing the motors for a certain number of defi- 
nite speeds, although a gradual change of speed was not 
obtainable. 

Mr. Li. B. Arkinson, by whose name the motors described 
in the paper are commonly known on the Continent, pointed 
out that it was not too soon to have the subject ventilated. 
[t should be remembered that in the old days commutators 
were not what they were now and no one would have more 
to do with them than they could help; he, therefore, had great 
difficulty in inducing any manufacturer to interest himself 
in his (Mr. Atkinson's) ideas. After spending much money 
on experiments and in maintaining his patents he eventually 
dropped them altogether. That was not liked in Germany be- 
cause it prevented a monopoly of the ideas. He firmly; 
believed that the electrification of main railway lines that 
involved long-distance transmission would have to be on the 
a.c. b.p. single-phase system, using the motors described in 
the paper. For ordinary purposes, if electricity supply authori- 
ties would charge consumers according to a kVA tariff, the 
use of the compensated type of motor would be automatically 
revived, and its use would improve the power factor of 
existing mains, enabling them to do more work, and so save 
the enormous capital that was involved in the provision of 
hew generating stations and extensive distribution systems 
to deal with the growing demand for electricity. He was 
not in agreement with some of the phraseology used in the 
yaper. 

Sin Puitie Dawson, ‘M.P., explained that there was a pre- 
valent impression that the single-phase motor was a foreign 
importation into this country; it was pleasing that that im- 
pression had been dispelled once for all by the paper. He 
had always been adversely criticised for his railway electri- 
fication policy, and he was, therefore, grateful for Mr. Atkin- 
son's remarks in that connection. The compensated series 
motor must prevail on single-phase railways; the original 
motors used on the Brighton line, fig. 1 F, on which heavy 
traftic was carried over difficult gradients and curves, were 
still giving satisfactory service. He could speak with some 
years’ experience which showed that the commutator life was 
over 10 years, and that the cost of brush wear was negligible. 
He expected to get even better results when the new motors 
came into use. After exhibiting single-phase motor charac- 
teristic curves and speed-time curves of a six-coach train 
on the Crystal Palace line, Sir Philip stated that in 
Switzerland, Sweden, Norway, Germany, and Austria, single- 
phase electrification had been adopted for all railways; the 
decisions were come to on grounds of cost, and the whole 
problem of railway electrification was in everv case a finan- 
cial one. For really heavy work (i.e., lines on which elec- 
tric locomotives, not motor coaches, were used) it could be 
shown that in the U.S.A. the amount of d.c. work about 
equalled the a.c., but on the Continent, the latter predomi- 
nated. Sir. Philip said he had signed the unanimous report 
of the Railway Electrification Advisory Committee of the 
Ministry of Transport purposely to “‘ leave the door open.” 

Pror. E. Witson exhibited his original polyphase commu- 
tator motor, patented in 1888, and with the aid of lantern 
slides exvlained its construction. 

Mr. F. G, Traco had lantern slides shown to illustrate a 
machine which they had in the Applied Electricity Labora- 
tories at Liverpool University, that had been obtained from 
the Swedish General Electric Co. by Dr. E. W. Marchant. 
He explained how, in addition to its brush-shifting mechanism, 


it had been modified so that its power factor could be varied 
an dalso described tests that had been made on it. 

Dr. S. P. Smrrx, in reply to the discussion, intimated that 
much had been left unsaid in the paper, and perhaps it would 
be as well if.it were not mentioned at all. He was of the 
same opinion as Sir Philip Dawson and Mr. Atkinson with 
regard to railway electrification, and if he had had any- 
thing to do with the Advisory Committee’s report mentioned 
by the former, he would have recommended that the Brighton 
railway be completely electrified at once, and would have 
specified that the equipment should be designed and manu- 
factured in England, so that they could be put in the way 
of competing with foreign makers. Of course the makers of 
dc. plant could do the same, but they had probably had 
enough of d.c. equipment. The knew nothing about poly- 
phase commutator motors which, although invented in this 
country, had been developed abroad; in the past they had 
suffered too much from mediocre alien designers. 


Discussion at NEWCASTLE-UPON-TYNE. 

Dr. S. P. Sire submitted his paper at the North-Eastern 
Centre of the Institution on November 28th, 1921, his re- 
marks being illustrated with a number of lantern slides, and 
in opening the discussion Dr. W. M. THORNTON said several 
of the authorities mentioned by the lecturer were more or 
less familiar to them from thei text books, but there was 
no systematic account in the literature of their own, or any 
similar institution that he was aware of, where the whole sub- 
ject had been analysed and systematised as had been done in 
Dr. Smith’s address. 

Mr. F. H. Downie said the lecturer's description had made 
many difficult matters plain. He had had some experrence 
of a single-phase motor, but he found it sparked very badly 
and there was, too, a difficulty in starting. ‘hey started it 
as a repulsion motor and it sparked very badly when they 
changed over. 

Mr. A. T. Ropertson pointed out that a number of patents 
were taken out, but the machines were never manufactured 
und consequently they were never, or little, known and any- 
one developing features of the motors and manufacturing 
them might quite innocently be infringing someone’s rights. 
That caused manufacturers to be a little chary in what they 
did. The speaker mentioned a three-phase motor, a descrip- 
tion of which appeared in the [lectrician in 1914, but which 
Dr. Smith had not mentioned. It was a repulsion motor of 
seemingly a simple type, but it might have disadvantages. 

Messrs. A. B. Maclean, P. F. Allen, G. L. Porter, J. H. 
Beatty, H. B. Pounder, and J. H. Beard having asked ques- 
tions, the lecturer replied. 

Dr. S. P. Smite thought it was very creditable that Wilson, 
Atkinson, Hunt, and others had done so much. As to prime 
inventions he did not think any people had a better record 
than they had respecting ideas of first importance, but in 
the subsequent development they were behind. It was not 
true to say that British firms had not tried to build the 
machines referred to, but there were difficulties with regard 
to the patents. Sreat Britain had not followed the same 
method as was followed abroad. There they got hold of 
the inventor, instead of the invention, and the former was 
a much more satisfactory method. After getting hold of an 
invention, manufacturers. often found difficulty in carrying 
it into effect ; further, inventors often were not good designers. 
The lecturer also emphasised the fact that often the making 
of the machines was not a money-making project. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on TUESDAY cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer’s name and 
address in our possession. 


The Durability of Lead-covered Cables. 


We have read with interest the letters in the EvecrricaL 
REVIEW on the above subject, and consider’that the under- 
noted goods should be brought to your readers’ notice, as they 
will no doubt be of the greatest interest and overcome im 
very many ways the difficulties which have been stated m 
Mr. Hampson’s letter in the Execrrica, Review of December 
16th, 1921. 

In the first place, as regards the question of bonding, a 
very good system has been brought out recently, known as 
the ‘‘ J. C. White ’’ system. This system provides one en- 
closed box, which can be used as a through box, tee box, 4- 
way box, or right-angle box, by the simpie method of turning 
the base to the required position. This overcomes one point, 
and obviates the necessity of a contractor carrying a special 
box for heavy positions. 

With regard to the bonding, the bonding ring supplied 
consists of one piece only and can be used under a standard 
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wood block or in the above-mentioned connector boxes. It 
has also the advantage that it is adaptable for any size of 
cable up to 7/20 twin lead-covered, the cable being securely 
bonded by turning up two.clips and securing them by the 
small bolt provided. The result is :— 

(1) No opening is left in the box. 

(2) No cutting tools are required. 

(3) The cable is perfectly bonded inside the box and the 
wires are joined by using porcelain connectors with screws, 
giving an ample grip of the wire. 

With regard to the question of sheathing of lead-covered 
cables, your readers should be greatly interested also in the 
goods supplied by The British Driver-Harris Co., Ltd., 
Gaythorn Mills, Albion Street, Manchester. ‘his cable 1s 
known as “ Leadal’’ cable, and has the great advantage 
of having a pure lead sheathing rolled on cold, over a 2,500- 
megohm grade cable, strongly taped. This sheathing is very 
much thinner than that on ordinary lead-covered wire, and 
being perfectly rolled over twice the diameter of the cable, 
meets the requirements of lead-covered wire, both as regards 
moisture and disintegration. The lead sheathing is covered 
with a half-round aluminium wire. This wire performs two 
functions, viz. :— 

(1) It keeps the joint of the lead sheathing in perfect posi- 
tion and the joint cannot open when the cable is bent in a 
required ition. 

(2) It affords great protection against damage such as 
bruising and scraping the cable, and the serious question of 
rats and mice biting through the sheathing. 

des these advantages, the cable shows an enormous 
reduction in price over ordinary lead-covered wire, and for 
any interior can be recommended as a thoroughly moisture- 
proof cable. 

We have sold quantities of the above goods, and in every 
case the contractors have given a very favourable opinion, 
and we have obtained very high tests of completed jobs. 


Thomas Land & Sen. 


Glasgow, 
January 7th, 1922. 


I have followed with great interest the various letters from 
readers of the ELecrricaL Review, on the “‘Durability of Lead- 
Covered Cables,’’ and would like very much to give my ideas 
on the subject. First, speaking as an engineer, | would make 
mention that it is my idea of an ideal installation, and that 
Il am at the present time superintending the installing of 
what may be termed a fairly large lay-out. The head of the 
firm for whom the work is being carried out has expressed 
his opinion that ‘‘ it beats everything, for neatness, economy, 
and durability,’’ thus endorsing my own opinion. Of course, 
success depends on workmanship, to that we all agree. 1 
have had a fairly wide experience in lead-covered cable work, 
having had this class of work to contend with in the Navy. 
Further, I have seen these installations under absolutely the 
worst conditions imaginable, and when repairs have been 
necessary they have only amounted to practically 24 per cent. 
of the whole installation. In your issue for December 30th, 
your correspondent, Mr. J. C. White, speaks of a universal 
connector box; I recently ordered six dozen of the boxes 
in question, and I may say that they are ‘“‘ The Thing.” 
I have some of them already installed. These have proved 
entirely to be what they are claimed to be—‘‘ Universal.”” Fur- 
ther, they put what may be termed a businesslike finish to 
the work, and also add to the general neatness. The instal- 
lation to which I have referred is being carried out under 
unique conditions, and if there are any persons interested, 
I would esteem it a great pleasure to explain, in detail, how - 
the work is being done. 

C. E. Whitehead. 


Dewsbury, 
January 6th, 1922. 

[The “‘ J. C. White ’’ connector-box was described in the 
ExvecrricaL Review of June 18th, 1920. A similar device for 
cables is dealt with in the present issue.—Eps. 

v. 


Switching Certificates. 


I feel that the letter of “‘Intermediate,’’ in your issue of 
the 30th ult., should not be allowed to pass unchallenged in 
its suggestion that the switching ‘certificates -of Messrs. Lund- 
berg are valueless. 

Admittedly initiated as an advertising proposition, there is 
no question that Messrs. Lundberg deserve very great credit 
for the conception of the idea, and its execution. While I 
have not seen the more recent competitions, I know from my 
own personal efforts that their earlier competitions under the 
supervision of the late Mr. Perren Maycock were an extremely 
valuable series. It was impossible for anyone to seriously 
tackle Mr. Maycock’s questions without considerable study 
and labour. 

Do not the difficulties of ‘‘ Intermediate’ arise in the 
general suspicion of diplomas and certificates (whatever their 
source) so very general among practical men trained in a hard 
School? The flood of certificates issued by various corre- 
spondence schools has helped to add to this suspicion. 

Much, therefore, as ‘‘ Intermediate ’’ may attempt to belittle 
the value of these examinations, he must at least admit that 


his experience has been widened by the stady they involved, 
and that he has a better conception of the possrbilities of 
modern switching than he would otherwise have had. To 
transmute these advantages into £ s. d. is evidently “* Inter- 
mediate’s ’’ difficulty, and that, I would suggest, is hardly 
the responsibility of Messrs. Lundberg. 

C. Tree. 


January 4th, 1922. 


Revenue from Power Supply at Lighting Rates. ~ 


; I am afraid that the scheme outlined in the~article by 
‘ Interested "’ in your issue dated January 6th, would not 
swell the dividends of many northern supply companies, at 
any rate. The required conditions do not exist to an extent 
worth while, but are more like the following :— 

Taking an average district of 6,000 consumers, 60 per 
cent. of these can be counted out altogether. Namely, works 
and small shopkeepers who are users for business purposes 
only ; 30 per cent. are middle-class consumers who like to have 
modern conveniences, but have to keep expenditure down to 
a minimum, leaving about 20 per cent. who may not mind 
the expense. 

Assuming that a number of the last 50 per cent. were 
persuaded to hire an iron, hot plate, and two small bedroom. 
radiators, to be run from the lighting installation (making 
sure that the wiring from the distribution board to the 
bedroom on this circuit would stand the 2,000-watt total of the 
two radiators), the account for January, February, and March, 
would reasonably work out at :— 


Radiators say one unit per day, seven 
days per week. = 7 at 7d. 
Tron, say one unit per week, at 7d. 
Hotplate, say six hours per week, = three at 7d. 


For 13 weeks, £3 188. 8d. 

This with an average lighting for this quarter of 1s, 6d. 
per week = £3 18s. 5d. + 19s. 6d. = £4 17s. Lid., which does 
not include for the hire of appliances. This as a paying basis. 
would bring the account up to over £5. ee 

The difference in the account would be so striking that 
the collector’s position can be imagined when he interviews 
**some ” ladies of the house. 

Collector: ‘‘ Electricity account, ma’am. 

Lady of house: ‘“* What! Five pounds!! What’s wrong 
wit’ meter? 

Collector: ‘‘ Nothing lady, the meter’s quite in order.” 

Lady of house: ‘* Nothing, you say! Well look here, youn 
feller, tell your firm to tek the tackle away, an’ I’m glad 
only hired 

Sequel (local advertisment): ‘‘ A number of used domestic 
appliances for sale. Offers wanted.—Apply, Electrical Engi- 
neer. ” 


Let us work for satisfied clients whatever our line. 
H. Challis-Sowerby. 


Manchester, 
January 9th, 1922. 


A Message from Mars? 


I am no wireless expert, but have pleasure in responding 
to the 8.0.8. call from St. Anne’s, though I believe the writer 
of the letter appearing in your issue of the 6th inst. is very 
near the correct explanation. Somewhere on his household 
water installation there is a valve or tap with a worn washer 
which at times, when water passes, allows the valve jumper 
to vibrate and chatter; probably the valve in question is in 
the scullery or quite a long way from the apparent seat of 
the noise, i.e., the copper cylinder in the bathroom. I could 
tell quite an amusing story which I heard in London concern- 
ing an electric-light installation, an Italian occupier and water 
taps. All coincide with that period when hostile aircraft con- 
sidered London as a health resort. 

W. E. Rogers. 


don, 
January 8th, 1922. 


Removing Lacquer from Lamp Bulbs. 


In response to your correspondent’s inquiry, I have pleasure 
in passing on a splendid recipe given me by an electrician in 
a large theatre who has “ cleaned off ” thousands of lamps. 
Procure any receptacle in which sufficient water can be boiled 
to hold a lamp and add to the water a piece of caustic soda 
the size of a walnut. After the caustic has been properly dis- 
solved dip the lamp in, taking care to keep the boiling liquid 
clear of the cap. The best method is to insert the lamp in @ 
holder with a piece of wood for a handle (this protects the 
hands), then keep turning the lamp in the boiling liquid for 
a few minutes; the lacquer should then be easily washed off 
in cold water. Of course, if the lacquer is burnt (which is 
not usual with metallic-filament lamps), a slight scraping 
would be required to remove the burnt " 


Contractor’s Foreman. 
January Tth, 1922. 
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NEW PATENTS APPLIED FOR, 
(NOT YET PUBLISHED.) 


iled e y for this journal by Messrs. Serton-Jones, O'DELL AND 
TEPHENS, rtered Patent Agents, 285, High Holborn, London, W.C, 1. 


34,037. “ Automatic, &c., telephone exchange systems.” H. E. Humphries. 
December 30th. 
34,518. “* Electro-magnetic devices.’ Western Electric Co., Ltd. (Western 
Electric Co. Inc.). December 22nd. , 
34,525. ‘* Automatic telephone system.’’ H. Baron (F. Allendorff). Decem- 
ber 
34,538. “ Indicating-devices for alternating current electric generators driv- 
ing ‘induction electric motors.’’ A. B. Field, Metropolitan-Vickers Electrical 
Co., Ltd., and L. Miller. December 22nd. 
34,540." “ Prepayment devices for telephone systems. 
Collyer, and Siemens Bros, & Co., Ltd. December 22nd. 
090. ‘* Mercury-vapour pumps for high vacua.’’ Akt. Ges. Brown, Boveri 
et Cie. December 22nd. (Switzerland, January 8th.) 
34,559. ‘* Method for multiple high-frequency telephony and telegraphy on 
H. Sefton-Jones (Lorenz Akt. Ges.). December 22nd. 
* Electric switches.’ Bulpitt & Sons, Ltd., 


R. Barker, J. E. 


and D. McGregor. 


F. Wilde. December 


,583. “ Sand-gear operator for electric, &c., vehicles and engines.” H. 
Clark. December 23rd. 
,005. ‘Starter and speed-regulator for electrically-driven fans, motors, 
&c.” C. R. Allen and Veritys, Ltd. December 23rd. 
34,622. ‘* Devices for enabling forces due to variations in electrical energies 
to be used.” A. R. Angus. December 23rd. 
,628. “* Electric lighting circuits for motor-vehicles, &c.”" F. A.. Johnson 
and R, W. Maudslay, and Standard Motor Co., Ltd, Fe 23rd. 
34,657. ‘* Wireless direction finding"’ A. Blondel. December 23rd. (France, 
December 23rd, 1920. 

34,662. ‘“‘ Ignition magnetos for internal-combustion engines.” British 
Lighting and Ignition Co., Ltd., E. B. Tuppen and E. O. Turner. December 
34,670. “ Switch-operating mechanism.” 
Ltd. (General Electric Co.). December 23rd. 
34,672. “ Electron discharge apparatus.’ 

B. S. Gossling. December 23rd. 
,675. “* Testing insulating wires.” J. 
(Denmark, January 15th.) 
34,677. “* Switch." C. A. M. Buckley. December 23rd. 
machinery.”’ Sir C. A. Parsons and J. Rosen. 
rd. 


British Thomson-Houston Co., 


General Electric Co., Ltd., and 


S. Mollerhoi. December 23rd. 


“ Electric heaters for water, &c.’’ G. E. Loubiere. December 23rd. 
“ Terminal for electrical wires or cables.” J. W. V. Thurgood. 


“ Electric switches.” H. Lucas and W. C. Turner. 
“ Dimming device . electric lamps for 
Ta. -, and W. Holt. December 28th. 
34,790. “Electric incandescent lamps.”” J. F. Lymburn. December 28th. 
34,825. ‘“* Electrical condensers.” W. E. Peek. December 28th. 
34,829, “* Electric lamp bulb fitting.". D. M. Oswald. December 28th. 
“ Propeller shaft to generate electric current from dynamos.” G. H. 
December 28th. 4 
“Method of interrupting powerful currents.”” H. Abra- 
ham. December 28th. (France, December 28th, 1920.) 
34,848. “Galvanic cell.” A. Heil. December 28th. 
27th, 1920.) 
34,865. - Arrangement for obtaining electric energy 
high-voltage networks.’’ —Siemens-Schuckertwerke. 
many, December 30th, 1920.) 
34,868. “* Electric trolley poles.” December 28th. (Aus- 
tralia, May 18th.) 
34,87 


1. “Setting rotating electric meters." O. T. Blathy. December 28th. 
(Hungary, April 14th, 1920.) 
O. T. Blathy. December 


2. “ Setting rotating mgt meters.’ 
28th. (Hungary. ecember 29th, 1920.) 

34,892. Combined temperature and switch-controlled regulator for elec- 
tric fans, fires, &c.”” S. L. Holland. December 29th. 

: “* Electrical timing device.” J. R. Bell. December 29th. 


“Controllers for electric motors, &c.’’ H. Brooke, Electric Control, 
Ellefsen, and A. West & Co., Ltd. December 29th. 


scoring apparatus, &c.” G. H. Wallace. 


December 24th. 
motor-vehicles, &c."’ 


(Germany, December 
at low voltage from 
December 28th. (Ger- 


G. W. Ferguson. 


“Electro-atmospheric multiple-unit control system for electric rail- 
"F. L. Gill- Knight. December 29th. 

““Windings for <zlternating-current dynamo-lectric machines.” F. 
December 29th. 

“Machines for washing dishes, &c.’’ Metropolitan-Vickers Elec- 


trical Co., Ltd. (Westinghouse Electric and Manufacturing Co.) Decem- 
ber 29th. 


34,940. “ Electric accumulators.”” L. 

34,944. Circuit treakers.’ 
Electric Co.). December 29th. 

34,947. “* Electric driving mechanism for sound- -recording or reproducing 
machines."” P. A. Becker. December 29th. 


34,959. ** Control switches far electrically-propelled vehicles.’ 
and P. F. Smith. December 29th. 


34,982. “* Electrode-holder for electric arc generators for 
Sener electric waves.’’ H. Sefton-Jones (Lorenz Akt. 


ae A. Didier. December 29th. 
British Thomson-Houston Co,, Ltd. (General 


P. V. Powell 


of 
Decem- 


34,986. “ Telephone transmitters, &c.’ J. Palmer. December 29th. 
35,000. Holders for incandescent light bulbs.” M. Fellows. De- 
cember 30th. 
35,009. “‘ Eleetric-plug connecting devices.” R. W. Blades. December 30th. 
35,017. ‘‘ Safety lamps for mining, &c.’’ €é F. Colledge and D. Gee. 
December 30th. 
35,090. “* Renewable tramway metals.” A. J. Tuck. December 30th. 
35,036. ‘“ Electric lift.” L. Steyer. December 30th. 
Automatic, &c., telephone exchange systems.’ Siemens Bros. 
Ltd. December “th. 
045. ‘* Overload switches for motors started by starting resistance.” F. 
Ges. December 30th. (Germany, January Me 
Mt Electrical apparatus for starting internal-combustion engines.” 
December 30th. 
. “Directional aerials for wireless receiving stations.” E. Bellini. 
December 30th. (France, May 2nd.) 
35,057. “* Electrical calling device.’ 
3th. (France, March 22nd.) 
,058. “ Wireless telegraph receivers.” 
December 30th. (France, March 30th 
35,062. ‘* Colloidal chemical rocesses for purifying substances.” A. G. 
Bloxam. Elektro-Osmose Akt. Ges. (Graf Schwerin Ges.). Decem =. 
35,071. “ Feed mechanism for strip charts, &c., for tramcars, &c. al E. 
H. Gordon. December 30th. 
35,078. “ Earthing choking coils or voltage transformers for high voltages.” 
E. Pfiffner. December 30th. (Germany, January 5th.) 
35,079. Electric stage-lighting apparatus.” A. Anselmi and A. 
Sernicoli. December 30th 
35,084. “* Ke connection for wireless transaission.”” H. Sefton-Jones. 
(Lorenz Akt. .). December 30th. 
086. ‘Reversing switch for planing, ma dhines.”” Newton Bros. 
@erby), Ltd., and F. Newton. December 3th, 


Soc. Francaise Electrique. December 


Soc. Francaise Radio Electrique. 


35,087. “Irradiation lamps for medical purposes.” Quarazlampes Ges. 
December 30th. (Germany, December 30th, 1950.) 


35,088. “ Electrical transmission of messages along conductors.’ Dr. 
F. Huth Ges. & C. Schwarz. December 30th. (Germany; December 30th, ign} 
35,089. “* System of pole-changing for polyphase induction motors.” O. T, 
Blathy. Decenber 30th. (Hungary, June 8th, 1920. 
35,098. ‘* System of pole-changing for polyphase induction motors." O. T. 
December 31st. (Hungary, April 9th.) 
** Alternating-current motor groups.’’ Forges. et Ateliers de Con- 
structions Electriques de Jeumont. December 3lst. (France, January 26th.) 
35,106. Self-cleaning magnetic feeders.’ L. Batradell. December 3lst. 
35,121. “ Signal- transmitting device for wireless, flashlight, and hand- 
line telegraphy.” E. J. Quinn. December 3ist. 
35,128. “ Electric treatment of liquids.” 
35,156. Mercury-vapour apparatus.” 
(Germany, December 3lst, 1920.) 


Monson. December 3lst. 
Quarzlampen Ges. December 3lst. 


PUBLISHED SPECIFICATIONS, 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will be taken. 


1920. 


15,348. “* Mercury and other vapour electric lamps." Silica Syndicate, Lid., 
and F. Reynolds. June 7th, 1920. (Cognate applications, 5,246/21.) (172 666.) 
15,468. Multiphase dynamo-electric machines.’’ Siemens-Schuckert. Ges. 
December 14th, 1917. (144,660.) 
15,678. Electrical pyrometers of the ‘yPe and electrical 
measuring instruments used in conjunction therewith, Hamilton’ and 
Co., Ltd., F. S. J. Pile, and G. M. Stone. June lone 1920. (Cognate 
application, 4249/21.) (172,671.) 
18,444. “‘ Systems of eiectro-mechanical starting and rating from a dis- 
tance by multiple currents.” R. Mautsch. April 10th, 1914, (146,421.) 
18,663. ‘‘ Thermionic valves for wireless telegraphy and other purposes.” 
Radio Corporation of America. February Ist, 1916. (146,539.) 
20,466. Accumulators.”’ G. Fromont. July 10th, 1920. (Patent of addi- 
tion not granted.) (172,679.) 
21,852. ‘ Telephone call registers... H B. Merton. October 25th, 1920. 
22,980. ‘‘ Electrodes for electrolytic batteries.’ A. E. Alexander (Stuart 
Electrolytic Cells, Inc.). August 4th, 1920. (172,681.) 
25,243. ‘‘ Electric lamps for kinematograph apparatus.”” G. A. Knapton 
and New Union Electric Co., Ltd. September Ist, 1920. (172,694.) 
“ Ventilation of dynamo-electric machines.” A, B. Field & Me- 

a te ickers Electrical Co., Ltd. September 7th, 1920. (172,703.) 
** Electro-ma agne tic apparatus —s suitable for use as a relay, 
or like device.” R. Carpenter, Creed, and Creed & Co., 
Ltd. September 10th, 1920. (172,717.) 
2€,044. ‘* Contacts for electrical switches.’ W. J. Line and J. H. Tucker 
and Co., Ltd. September 10th, 1920. , 172,718.) 

26,154. ** Magneto-electric machines.” British Thomson-Houston Co., Ltd., 
and A. P. Young. September llth, i920. (172,722.) 

26,257. ‘“‘ Electric induction motors.”’ British Thomson-Houston Co., Ltd. 
(Gereral Electric Co.). September 13th, 1920. (172,727.) 

26,267. ‘‘ Electrode holders.” R. W. Heasman. September 13th, 1920. 
(172,728. 

26,347. ‘* Electric power distribution systems.’’ British Thomson-Houston 
Co, Ltd., and H. Trenchman. September 14th, 1920. (172,731.) 

26,408. ‘‘ Supporting devices for overhead contact and trolley wires for 
use on electric railways, tramways, and the like.”’ British Insulated and 
Helsby Cables, Ltd., and J. Ww. ae. September 15th. i920. (172,735.) 

26,894. ‘ Electric switches.” O. Lucas and W. aurner. September 

(172,751.) 
“‘ Thermionic relays, oscillation producers, and the like.” J. Scott- 
Taggart and Radio Communication Co., Ltd. September 24th, 1980. (172,757.) 

27,190. “‘ Thermionic generators, amplifiers, and the like.” - Scott- 
Taggart and Radio Communication Co., Ltd. September 24th, 1920. (172,758.) 

27,242. ‘‘ Electric heating devices.” British Thomson- Houston Co., > 
(General Electric Co.). September 24th, 1920. (172,759.) 

27,376. Timing devices or rotary current distributors for 
tus of internal combustion engines.” R. S. Bowen and J. R, Rier. September 
26th, 1919. (151,638.) 

277653. Electric switches.’ 
Electric Co.). September oh, 

. Mine Clay Cross Co,, Ltd., and J. W. 
String. October Ist, 

facturing Co. (1920), Ltd. December Ist, 1920 

28,069. ‘* Electrical indicator.” A. F. Norris Holley. October 
4th, 1920. (172,785.) 

28,110. ‘* Electro magnetically-controlled switching apparatus.” R. E. H. 
Carpenter, F. G. Creed, and Creed & Co., Ltd. October 4th, 1920. (172, 787.) 
28,461. ‘“* Switchgear of the truck or similar type for electric installations.’ 

Johnson & Phillips, Ltd., and P. M. Wood. October 7th, 1920. (172,795.) 
7. Electrically-heated sad irons.”’ C, W. Winterbotham. October 
(172,805.) 
“* Process for the ed of electric incandescent lamps.” F. 
October 17th, 1919. (152,652.) 
059. ‘* Luminous "electric discharge lamps.’ E. Schaeffer. July 14th, 
(Addition to 150,957.) (166,506. 

$1,344. “ Electric switches.”” G. Lehmann. November 5th, 1920. 72,844.) 

31,346. ‘‘ Terminal banks for selector switches.’’ Western Electric Co., Ltd. 
(Western Electric Co., Inc.). November 5th, 1920. (172,845. F 

** Secondary plates or electrodes.” Chloride Electrical Stor- 

age Co., Ltd. (E. W. Smith). November 12th, 1920. (172,850.) 
274. ‘“* Tell-tale or indicator for ignition systems of internal-combustion 
engines and the like.” H. G. Kardoc and H_ Elliott. December Ist, 1920. 
(172 


British Thomson-Houston Co., Ltd. (General 
1920. (172, 


plugs for internal-combustion engines.” W. V. Rutter, 


A. Farrington and G 
(172, 
35,066. ‘ Apparatus for measuring the temperature of windings in_ elec- 


trical machines and apparatus.” Akt.-Ges. Brown, Boveri et Cie. Decem- 
ber 12th, 1919. (155 
694 


“ Twin clip for ag ht 1950. 
‘kton ember 


1921. 

126. “ Tele Telegraphon Ges. January 3rd, 1921. (Addi- 
tion to 

489. ray Reiniger, Gebbert & Schall Akt. Ges. 
June 23rd, 1915. (156,554.) 

676. “ Rontgen-ray" apparatus.” Reiniger, Gebbert & Schall Akt. Ges. 
January 12th, 1921. (Addition to 156,554.) (i56,678.) 

771.“ Electric Metropolitan-Vickers Electrical Co., Ltd. January 
12th, 1920. (156,721.) 

1,303.“ Electric gas-filled flow discharge lamps.” A. Lederer. September 
15th, 1913. (157,383.) 

664. “ Wireless signalling in mines.” Ges. fiir Drahtlose Telegraphie. 
February 9th, 1920. J 5 

9,505. * Electrical switchgear.””. W. Coates, D. R. Davies, and Metro- 
politan-Vickers Electrical 


Ltd. iuctacter 28th, 1920. (Divided applica- 
tion on 27,557/20.) (172,901.) 
11,334. Coping telegraphs.” M. H, Petersen. June 17th, 1920. (165,074.) 


Nicklin. December 11th, 1920. (Addition to 136,109.) 
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